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NOTES ON THE FINGER-LIKE PECTORAL FINS 
IN THREE JAPANESE FISHES'^ 


By 

Mituo Sato 

Hirosaki Middle School, Hirosaki, Aomori-Ken 
(With 6 Text-figures) 

(Received September 4, 1941) 

In Japan there are found about 10 species of such fishes which possess 
modified free pectoral fins. Most of them are occupied by the gurnards, 
and they are generally the bottom fishes. The present paper deals with 
the histology and the sensibility of the finger-like rays of the pectoral fins 
using the following three fishes as material, viz., Lepidotrigla strauchi 
Steindachner, Apistus evolans Jordan & Starks and Inimicus japonicus 
(Cuvier & Valenciennes). 

The material used in the present investigation was taken from Mutu 
and Simoda Bay. To make the histological observation, the finger-like 
rays were fixed in Bouin’s solution. The sections were cut 10 p thick 
and were differentiated by the stains of the widest application. In addi¬ 
tion these preparations I have also prepared a few series of the same 
treated with Bielshowsky’s Pyridin-silber method (Scharrer, 1935). 

The writer wishes to take this opportunity to express his gratitude to 
Prof. Dr. Sanji Hozawa of the Tohoku Imperial University, for the kind 
courtesies and helpful criticisms rendered him during the progress of this 
work.. The present work was carried out at the Asamushi Marine Biological 
Laboratory, the Mitsui Institue of Marine Biology and at the Hirosaki 
High School, and for the facilities they have given the writer he is very 
grateful. 


OBSERVATIONS 

1, Lepidotrigla strauchi Steindachner 

As the finger-like rays of this kind of gurnard are very prominent, they 
have long attracted the attention of some zoologist. The American species 
were studied by Bateson (1890), Morril (1895), Herrick (1902, 1907) 

L Thfis work was aided by a grant from the Saito Gratitude Foundation. 
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and others. According to the results given by these authors, the fingers 
are totally devoid of cutaneous taste buds or other specialized sense organs, 
and the reaction to food by the fingers is taclik^ only, without any 
gustatory elements. 

ScHARRER (1935), however, made a careful research of the Ituroix^an 
species, Trigla corax^ and concluded that these fingers bear some specialized 
sense organs which are found among the epidermal cells in ilu^ir distal 
parts and moreover they are not sensitive to the tactile, stimuli, hut are 
so to the chemical. 

I have examined the same problem using the common Japanese gurnard, 
Lepidotrigla strauchi. This fish has thi'ee pairs of the lingers as in tln^ 



case of oth(T gurnards (Fig. 
1). The following experi¬ 
ments were made using lif- 
teen fishes of iO ^Ocni body 
length. 

At first, I observed tlu^ 
feeding habits of the normal 
fishes which wcr(^ kept in a 
laboratory aciuarium, 70x11 
x36cm, bottom and thr<^e 
sides of which were made 

Fig. t. Side view of the gurnard, showing the WOod, whilc the ICnmin" 

fingers, ca. xl/2 ing One side was made of 

glass plate to facilitate th(^ 
observation. Some amount of sand was spread over the bottom of the 
aquarium to immitate the natural habitats. The food of this fish, judging 
from the contents of the digestive canals, seemed to he the small fish<\s, 
crustaceans, and lug-worms, etc. When some lug-worms W('r(^ dropi)ed 
into the aquarium mentioned above, the fish soon approached and swallowed 
them using the sight. This fish seems to have intensely keen sight and 
thus the eyes are used chiefly in securing food. But, it must b(^ kept in 
mind that this fish under natural conditions usually detects the food hidden 
in the sandy bottom by the use of its fingers. When the fishes touched 
the worm hidden in the sand with the fingers, they will stop and will 
search for it some moments, and then suddenly turn and snap it up. 
Although this fish has good sight, it is rather a bottom feeder and moves 
about using its fingers, half walking and half swimming on the bottom of 
aquarium in order to discover food hidden within. When a 'wire carrying 
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a wisp of cotton at its hooked end is carefully inserted into the aquarium 
and is brought near the fish, the fish will touch it with his fingers, but 
soon it ceases to notice. If, however, the cotton is soaked with the juice 
prepared from the lug-worm and is used in place of the cotton without 
any treatment, the fish will touch the cotton first with the fingers and 
soon will take it into its mouth, although it is ultimately discarded and 
he gives no further notice after some moments. Moreover, this fish also 
is seen to give the same response to the cotton soaked with the solution 
of “ Azino-moto a kind of condiment consisting mainly of gultamic acid 
compounds. 

Next I have taken three sets, each consisting of five, from among 
fifteen normal fishes already tested, and prepared each set differently by 
subjecting its members to a special operation. 

The fishes of the first set had their fingers cut by means of sharp 
scissors, but without using any anaesthetization. These fishes thus operated 
on recovered their activities easily, and seemed to be almost normal. 
When some worms were given to these fishes, they detected them by using 
their eyes and pounced upon them in normal fashion. But they failed to 
recognize the worms hidden within the sand. Such observations were 
repeated several times obtaining similar results. 

The fishes of the second set were made blind applying a hot needier 
.under an anaesthetized condition using 5 percent solution of ether sea 
water. Two. days after such an operation, they were observed to swim 
in the normal way feeling the bottom with their fingers, although they 
occasinally collided with the walls of the aquarium. If the lug-worms were 
dropped into the aquarium which contained five operated, fishes, it was 
noticed that they were able to detect the worms by feeling the bottom 
with their fingers when the worms fell upon the bottom of the aquarium. 
But they were unable to pounce upon the worms as they fell from above. 

Of the fishes of the third set, to determine the sinsibility of the finger, 
the eyes and olfactory organs were made functionless by performing 
operations to destroy the eyes by using a hot needle, and to cut the ol¬ 
factory nerves by making an incision in a spot just posterior to the ol¬ 
factory pits. After the expiration of a week, they were carefully tested. 
The fishes swam about trailing the bottom with their fingers and detected 
the meat as the normal ones did.. Therefore, it seems quite clear that 
this fish can detect its food laid on the bottom by using the fingers alone, 
and this ability is not hindered even when the olfactory organs and eyes 
were made functionless. When a fine glass rod of some 2cc diameter 
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was carefully inserted into the aquarium and was brought to the tip of 
the fingers of an operated fish, the. fish gave no remarkable responses to 
this rod. Similar reactions were also observed when a small wooden or 
metalic rod was used in place of the glass rod. If the tips of lh<‘ fingers 
were stimulated violently by these rods, the fishes moved away. 

Next, I endeavored to ascertain the effect of some chemical stimuli by 
using a fine-pointed pipette, and pouring a jet of various solutions tingcHl 
with methylen blue to the fingers, in such a manner as was mentioned 
in the writer’s previous report (Sato, 1938). At first the fishes were tested 
with distilled water, but they either merely ignored or avoided it. When 
10-50 percent solution of saccharose and sodium chloride were applicTl, 
they showed a slight interest in it, but occasionally avoided it. On apply¬ 
ing 10 percent of acetic acid, no remarkable reaction was observed. Even 
when the 20-40 percent solution of acetic acid was used, these fishes 
showed only slight response to it. If, however, they were tested with a 
more concentrated solution of 50 percent of the same acid, they showed 
a distinct response, viz., they usually turned away from it or they l)uri(‘d 
their pectoral fins together with, the lower parts of their body in the sand. 
These experiments were repeated several times with similar results. On 
applying a solution filtered from a mixture of freshly chopped lug-worms 
^and tap-water, they usually reacted in the same way as they did to the 
meat and began to systematically search the bottom with their fingers. 
This kind of response was more striking when the more concentrated 
solution was used. This fish gave a similar reaction to the solution of the 
solution of the condiment, Azino-moto Here, it is interesting to note 
that this fish shows a remarkable reaction only when the various kinds 
of solutions are poured upon the tips of the fingers, but the fish does not 
readily show any excitment when the solutions are applied to the basal 
parts of the same. 

Now turnnipg to the histological structure of this finger, the writer 
quite agrees with Scarrer (1935) in the opinion that some special sense 
cells are found among the epidermal cells of the fingers in this gurnard 
(Fig. 2) and that these sense cells limit their distribution to the tip of the 
fingers. The sense cells are spindle shaped and are larger in size than 
the other epidermal cells. In structure, the sense cell does not exhibit 
any remarkable deviation from that of Trigla corax which was fully des¬ 
cribed by ScHARRER, so the writer will dispense with the note concerning 
it This sense cell responds to a stimulation caused by some substances 
eontaiped in the solution and which emanated from the food. 
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These results seems to in¬ 
dicate that the fingers are more 
sensitive to a chemical stimuli 
than to the tactile. Accord¬ 
ingly, the finger may act as a 
chemoreceptor which is service¬ 
able in sensing food. This 
finger also seems to bear a 
considerable to the barbels of 
the goat-fishes and of the others 
(Sato, 1937 a, b, c and 1938) 
in sensibility and function. 

This kind of gurnard, judging from these results, undoubtedly finds its food^ 
consisting mainly of the annelids, chiefly with its fingers even in natural 
habitat as observed in the aquarium. 

2 . Apistus evolans Jordan & Starks 

The present fish lives in the muddy bottom near the seashore in the 
southern parts of Japan. It has one pair of the finger-like pectoral fins 
which are longer and more slender than those of the gurnard (Fig. 3). 

At first, I observed the 
feeding habits of this fish 
in the observatory aqua¬ 
rium. This fish remains 
quitely on the sandy bot¬ 
tom most of day-time and 
it is often found with the 
lower parts of the body 
buried in the sand. Occa¬ 
sionally it swimms close 
the bottom surface, mov¬ 
ing the fingers in a similar manner as that of the gurnard, but the writer 
did not succeed in finding the fish feeding with the fingers. Taking into- 
concideration that this finger might be used by the fish in discovering 
food buried in the sand, the writer made some trials, but I could not 
determine whether or not this fish detects the hidden food by using its 
fingers. Under some constricted conditions, this fish detects its food 
mainly with its eyes and pounces upon the food lying close to the bottom^ 

Next, these fishes were operated upon with the same methods as in 
the case of the gurnard and were tested with the same experiments. The 



Fig. 3. Side view of Apistus evnlans, showing the 
finger, ea xt/3 



Fig. 2. Epidermis located in the distal por¬ 
tion of the finger of the gurnard. x400. s. sense 
cells 
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fishes which suffered from such treatment did not give any response to 
the chemical stimulations. On applying the various solutions treated by 
the same method as in the case of the gurnard, no remarkable responses 
were observed. But, they showed often a nervous disposition on slight 


provocation. 

The fingers of this fish seems to be slightly sensible to the chemical 
•stimulations and might not be useful in recognizing the food hidd(m in 
the sand, in other words, the fingers are probably not so important iii 
performing its daily activity as in the case of the gurnard. This conclu* 
sion seems to be also supported by the microscopical examination madi^ 
on the structure of the finger. The special sense cells, as far as the 
writer was able to determine, are not found in the epidermis of this 


finger (Fig. 4). The epidermis 
is composed of the oval shaped 
epidermal cells alone and no 
specialized sense cells are dis» 



Fig. 4. Epidermis found in the distal 



portion of the finger of Apistus evolans. 


Fig. 5. Side view of Inimlcus japomcu.% 


X320 


showing diagramatically the fingers, f. 


cernible from the other oridinary epidemal cells, although this point needs 
further careful investigation. 

3. Inimicus japonicus (Cuvier & Valenciennes) 

This fish bears two pairs of the finger-like rays which not so 
prominent as in the case of the gurnard (Fig. 5). It never swimms in 
the aquarium unless it is disturbed violently by using a wooden or glass 
rod. Most of the day-time this fish lies still with its mouth closed or 
nearly so. The respiratory rate is rather low, being about 22 per minute 
in water of 11°C. 

Judging from the contents of the digestive canals, the normal food of 
this species seems to be small fishes, young shrimps and the small 
crustaceans^-etc. 

This fish, however, never takes food in the aquarium and thus the 
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writer was not able to get evidence that it detects the presense of food 
by trailing its fingers, but it may be quite possible that the fingers may 
not be useful in searching for food, because it never trails the food with 
its fingers. 

The writer has examined the sensibility of this finger using the fish 
operated upon by the same method as in the case of the gurnard. Now 
using a fine pipette a number of jets of various solutions were poured on 
the tip of the fingers, but this did not get any responses from them and 
if the jet was too strong, the fish moved away. Even when the extract 
of crab was ayplied in the same way, this fish gave no remarkable res¬ 
ponses. The writer has watched this fish repeatedly, but it was never 
seen that this fish reacted to the extract made from the crab. This 
would seem to indicate that this finger is not sensible to chemical stimula¬ 
tion which emanates from food. Moreover, this finger is totally deprived 
of any specialized sense cells in its epidermis. On examining sections, one 
notices that most of the epidermal 
cells are cornified, excepting those 
found in the small area which is 
occupied by the basal cells. The 
cornified area takes a strong plasma 
stain in sharp contrast to the under¬ 
laying cells and is stained very 
strongly with eosin or picric acid. 

These cornified cells are entirely 
destitute of nucleus (Fig. 6). 

From these results, I am inclined 
to think that the fingers of this 
kind of fish seems to have little 
value in recognizing food, namely, 
they may not be functional as a 
chemoreceptor and are not service¬ 
able in securing food, but may act 
as a creeping organ. 

SUMMARY 

In the present paper, the writer has examined the structure and 
sensibility of the finger-like rays of the pectoral fins using three kinds of 
Japanese fishes as material. The results thus far obtained may be 



Fig. 6. Epidermis located in the distal 
portion of the finger of Inimicus japonicus, 
x70. CL. cornified layer. 
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summarized as follows: 

1. The finger-like structure found in the Japanese gurnard, Lepidotrigla 
strauchi^ bears the specialized sense cells among the epidermal c^ells located 
in its distal parts. These sense cells are spindle in shape and respond to 
a chemical stimulation caused by the substances in solution and whicdi 
emanate from meat. 

The fingers, therefore, seems to be very necessary in recognizing the 
food buried in the sand, and this ability is not hindered by making th<^ 
olfactory organs and eyes functionless. 

2. Apistus evolans has one pair of fingers bearing some resemblance 
to that of the gurnard in external appearance. It is suggested that the 
fingers may be used for the same purpose as in the case of the gurnard; 
but though the writer repeatedly watched, it was never seen that this (ish 
recognized the hidden food by using its fingers. The fingers, as far as 1 
could determine, are deprived of the specialized sense cells to found 
among its epidermis. 

3. Inimicus japonicus bears two pairs of fingers which are deprivc'd 
entirely of the special sense cells among their epidermis. Most parts of 
the epidermis are composed of the cornified cells. Thus, th(^ absence of 
the special sense cells seems to bring about the loss of the ability to 
find hidden food. 
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FURTHER STUDIES ON THE EMBRYOGENY OF TORREYA* 


Masato Tahara 

Biological Institute, TShoku Imperial University, Sendai 
(With PI. I and 9 Text-figures) 

(Received September 29, 1941) 

Last year (1940) the present writer published a paper on the embryo- 
geny of Torreya nucifera in the November number of our ‘ Science Re¬ 
ports of Tohoku Imperial University’* In the next month, however, 
Buchholz’s paper entitled ‘The embryo- 
geny of Torreya, with a note on Austro- 
toOTs’appeared in the Bulletin of Torrey 
Botanical Club (Vol. 67, No. 9 December, g . 

1940). In this paper he described the 

embryogeny of three species of Torreya, . ; 

namely T, nucifera, T. faxifolia and 71 

californica. But his description concern- 

ing the embryogeny of T. nucifera in 

some points decidedly differs from that of 

the present author. For example BucH- ^ 

HOLZ states that the first cell-wall forma- ' i 

tion in the proembryo occurs in the four i 

nucleate stage, whilst the present writer , . ^ 

insists on the cell-wall formation in the ' '' 

eight nucleate stage. To offer a conclusive ^ 

evidence, a photograph showing the third 
. . . , I . , , Fig- 1. Third mitosis in tbe 

mitosis m the proerabryo m the writers ^ xl040 

material of last year is presented as text- 

fig. 1 of this paper. Under these circumstances it has now bi^corae im¬ 
portant to know whether Buchholz and the writer made the investigations 
on plants belonging to the same species or not. Last year the writer 
collected the material mainly from a tree in a village near Ninomiya, 
Kanagawa Prefecture. This plant (fig. 2) has the appearance of a; typical 


'■ttM 


Fig- 1- Third mitosis in tbe 
plant A. X1040 


■^‘The cost of this ^research ^bas been ^defrayed from tbe Scientific Research Expenditure 
of the Department of Education. 
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Torreya nucifera. The seeds were estimated to be, in the mean, ram 
long and 20 mm broad. And the female gametophyte is 635/^ long and 
432/^ broad. 


Fig. 3. Plant B. X().9 

This year the material was obtained from a tree in Sendai, For the 
sake of convenience this plant will be called B and the plant from which 
last year the material was collected will be treated under the name A. 


Fig. 2. Plant A. xO.9 
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The results obtained from the plant B will be described below. 

The plant B is a tree standing in a garden of a temple in Sendai* 
The general appearance of a branch of this plant is shown in fig. 3. 
The seeds at maturity measure 21 mm long and 18 mm broad, somewhat 
smaller than those of the plant A. But about the beginning of July, in 
sharp contrast to typical plants of Torreya nucifera, the seeds of this plant 
are very small and look as if they had remained sterile. 

In the year 1928 T. Doi and K. Morikawa established a species of 
Torreya under the name Torreya igaensis. According to their descriptions 
the seeds of this plant are still smaller than the present ones; they are 
18-21 mm long, 10-15 mm broad. This species is not seen in the 
vicinity of Sendai. 



Fig. 4. First division of the meiosis of a Fig. 5. Fertilization in the plant B. 
macrospore mother cell of the plant B. Xl5()0 x600 


The meiotic division in the macrospore mother cell of the plant B 
occurred this year at the end of May (fig. 4) and fertilization in later 
August (fig. 5). Just before the time of fertilization, one functional sperm 
nucleus together with an abortive sperm nucleus, a tube nucleus and a 
stalk nucleus embedded in their own dense cytoplasma are discharged into 
the archegonium ; the latter two nuclei, however, soon become disorganized 
(fig. 6), The size of the female gametophyte at the time of fertilization 
is 405//X 446^ and the size of the archegonium in the same stage is 
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72i“xl41 /A Although Buchholz could not ascertain the prosense of th(' 
ventral canal nucleus in his plants, it was not diflicult to see its real 
existence in our plant. 



Fig. 6. Three successive sections of an archegonium just b(‘fore th<.^ fertilization. 
A functional sperm nucleus, an abortive sperm nucleus, a stalk nucleus and a tulx^ 
nucleus are seen above the egg nucleus. (Plant B.) X47() 



Fig. 7. a. Seed of the plant B in a median longitudinal section, b, Th<^ 
same in a cross section, x2.7 


As to the shape of the endosperm, Buchholz says: “ There are usually 
three principal sinuses which extend less than half way inward from the 
margins to the center and there are many minor corrugations.’’ The cross 
and longitudinal sections of the seeds of the plant B are shown in fig. 7. 
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The sinuses are quite irregular, showing no principal ones. As to the 
shape of the endosperm there is no distinct difference between the plants 
A and B. 

In the plant B, the egg nucleus soon after fertilization performs the 
first mitosis. The resulting two nuclei descend to the bottom of the 
archegonium; they are arranged there right and left or above and below. 
The four nucleus stage comes next and the first cell-wall formation occurs 
generally in this stage (PL 1. fig- 5, 6). 

But the occurrence of the first cell-wall fortnation in the eight nucleate 
stage was found three times in the material collected on August 27th 
(fig. 8). It may be worthy of mention that 
the majority of the proembryos in this material 
were, however, already in far more advanced 
stages. The cells in the 4-cell stage are arrang¬ 
ed in two tiers; the cells in the upper tier, 2 
or 3 in number, have no wall towards the 
centre of the archegonium. By the subsequent 
division which takes place synchronously in the 
upper tier but independently in the lower tier, 
the numbers of the cells of both tiers are aug¬ 
mented. The cells of the lower tier are arrang¬ 
ed irregularly in two or three layers, while 
the cells of the upper tier, usually four or six 
in number, are arranged in one layer and are 
all open towards the centre of the archego- 
mum, as in the preceedin^ stage. In the next 
division in the upper layer the mitotic spindles 
aro directed parallel to the long axis of the archegonium (PL I fig. 8). 
As is usual in most conifers, the prosuspensor and the rosette nuclei are 
definitely differentiated by this division (PL I. fig. 9). Later the rosette 
nuclei become disintegrated and thick wall is formed at the upper boundary 
of the prosuspensor, as in Podoctirpus (fig. 9), BucHHOLZ^S description 
concerning th^ course of development succeeding the four nucleate stage 
is rather simple and it is not clear whether his plants are identical in 
development with the plant B or not. 

Anyhow, in writer’s opinion the plants A and B seem to belmig to 
different species. In all probability the plant B may be a variety of 
Torreya igaensis Doi et Morikawa. 

In conclusion, Torreya in Japan is divided into af least two groups^ 



Fig. 8. Cell-wall formation 
in 8-nucleate stage in the 
plailt B. X 470 
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These two groups are different not only in their 
external characters, especially in the size of 
seeds, but also in the mode of the pro(;mhryc> for¬ 
mation. Namely, one of the two performs iIk' first 
cell-wall formation in the four nuelcai<^ stage* and 
the other in the eight nucleate stage*. TIu* latter 
ought I to be considered naturally as a more i)rimiiive 
one. Buchholz’s plant and the plant B belong to 
the first and the plant A to the second group. In 
each of these two groups two or more specaes or 
varieties may exist. Probably Torreya igaensis Doi 
et Morikawa is the typical representative of the 
first and T. nucifera S. et Z. the typical representa¬ 
tive of the second group.. 

SUMMARY 

1. In the present investigation the material was 
collected from a tree in Sendai. For the sake of 
convenience the writer named this plant B, and tlv* 
plant from which last year the material was obtained, 
A. The plant A is considered to be a typical 

Ji!; R PrtSen- 

sor is slightly elongated, somewhat smaller than those of the plant A and 
Thick wall is formed at ripen later. 

the prosuspensor.*^^x 470 B; the first cell-wall formation 

generally occurs in the four nucleate stage. The 
four cells are arranged in two tiers. By the subsequent divisions thti 
numbers of the cells in both tiers are augmented. But all the. cells in 
the upper tier are arranged in one layer. The mitotic spindles of the 
next division in the upper tier ate directed parallel to the long axis of 
the archegonium and by this division the prosuspensor and the rosette 
nuclei are definitely differentiated. 

3. The occurrence of the first cell-wall formation in the eight nucleate 
stage is sometimes found also in the plant B, especially in the ovules 
retarded in their development. 

4. The plant B seems to be a variety of Torreya igaensis Doi et 
Morikawa. 
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EXPLANATION OF PL. 1. 

Fig. 1. Fusion nucleus. 

Fig. 2. 2-nucleate stage. 

Fig. 3, The same. Two nuclei at the bottom of the archogonium. 
Fig. 4. 4-nucleate stage. 

Fig. 5 and 6. First cell-wall formation in the 4-nucleate stage. 
Fig. 7. Subsequent stage. 

Fig. 8. Nuclei in the upper tier in the metaphase of a mitosis. 
Fig. 9. Proembryo nearly completed its developm(mt. 

(Magnification: x470.) 
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INTRODUCTION 


Thirty-nine species of calcareous sponges have been hitherto reported 
from the Kanto District of Japan by such authors as Hakckfi., DSderi.fjn, 
Hara, and Hozawa. Haeckel has described in his monograph on cal¬ 
careous sponges four species which were collected by Gildhmeister in 
Jeddo (Tokyo Bay). In 1894 Hara reported on a , new calcarea, Lelapia 
nipponica, using a single specinaen obtained from the Sagami Sea. DOdeR** 
LEIN secured an interesting specimen of calcareous sponge off Enoshima in 
the Sagami Sea and recorded it in 1892 under the name of PetraMroma 
schulzei. In 1916 and 1929, Hozawa described 34 species of calcareous 
sponges from the Kanto District, obtaining the specimens from various 
parts of the Sagami Sea and of Suruga Bay* 

The following is the list of the species which were reported l>y the above 
mentioned investigators and the localities where the specimens ware obtained. 


Species 

1. Leucosohnia amitsbo HozaWa.. 

2. Leucosolenia blanca (Michlucho-MacLay) 

3. Leucosohnia japonica (Haeckeb) *. 

4. Leucosohnia sagamiana Hozawa *. 

5. Dendya quadripodif em HozaWa .. 

6. Petrostroma schulzei DoderlEIN *.. 

7. Sycon calcar-avis Hozawa .. 


Lf)calities 

*. ^*.Sugami Sea 

..... Dokotsba, Sagami Sea 
Coast of Japan (Jeddo) 
.Off Odawara, Sagami Sea 

.Off Ohshima, Sagami Sea 
Off Enoshima, Sagami Sea 
.Off Odawara, Sag ami Sea 
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8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 
19. 


Sycon digltiformis Hozawa .Sagami Sea 

Sycon misakiensis Hozawa .Misaki, Sagami Sea 

Sycon okadai Hozawa .Misaki, Sagami Sea 

Sycon raphanus O. Schmidt .Jeddo (Tokyo Bay) 

Sycon yatsui Hozawa . • .Misaki, Sagami Sea 


Grantessa basipapillata Hozaw.a .. 
Grantessa intusarticulata (Carter) 
Grantessa mitsukurii Hozawa .... 
Grantessa sagamiana Hozawa .... 
Grantessa shimeji Hozawa . 

Heteropia striata Hozawa . 

Amphiute ijimai Hozawa . 


.Doketsba, Sagami Sea 

..Misaki & Doketsba, Sagami Sea 

.Koajiro, Sagami Sea 

..Okinose, Sunosaki, Enoura 

... *.Misaki, Sagami Sea 

.Koajiro & Abratsbo, Sagami Sea 

f 

Doketsba, Senoura in Suruga Bay 


20 . 

21 . 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 


Vosmaeropsis japonica Hozawa 
Vosmaeropsis maculata Hozawa 

Grantia cupla (Haeckel) . 

Ute armata Hozawa.. 

Ute pedunculata Hozawa. 


.Misaki, Sagami Sea 

Misaki; Enoura in Suruga Bay 

.Jeddo (Tokyo Bay) 

..Sagami Sea 

..- Sagami Sea 


Leucandra abratsbo Hozawa ..., 
Leucandra dura Hozawa ...... 

Leucandra foliata Hozawa ... 
Leucandra mitsukurii Hozawa ., 
Leucandra multituba Hozawa . 
Leucandra odawarensis Hozawa 
Leucandra oklnoseana Hozawa , 
Leucandra onigaseana Hozawa 
Leucandra pacifica Hozawa .... 

Leucandra paucispina Hozawa . 
Leucandra sagamiana Hozawa . 

Leucandra solida Hozawa. 

Leucandra tuherculata Hozawa 


.Abratsbo, Sagami Sea 

.. Misaki, Sagami Sea 

Niijima; Doketsba; Okinose 

.Misaki, Sagami Sea 

.Misaki, Sagami Sea 

..Off Odawara, Sagami Sea 

.Okinose, Sagami Sea 

.Onigase; off Niijima 

.Doketsba, Sagami Sea 

.Okinose, Sagami Sea 

.. Off Odawara, Sagami Sea 

.Misaki, Sagami Sea 

.Koajiro, Sagami Sea 


Leucyssa spongilla Haeckel ........Jeddo (Tokyo Bay) 

Lelapia nipponica Hara ...Doketsba, Sagami Sea 


During the years extending from 1926 to 1940, many specimens of 
calcareous sponges have been collected at various parts of the same 
District by Professor S. Hozawa, by Professor Y. Okada, by Dr. M. 
Eri, and by the present writer. 

The localities of the calcareous sponges which formed the material for 
the writer’s present paper are as follows: in Chiba Prefecture — Awa- 
Kominato, Sunosaki, Tateyama, and Daibusa; in Katiagawa Prefecture — 
Misaki, Kamakura, Enoshima, Futamachiya, Yodomi, and Zyogashima; in 
Shizuoka Prefecture — Susaki, Shimoda Bay, Nabeta, and Mikomoto-jima. 



































20 


S. TANITA 


The number of species treated in the present pap('r is 10, and they 
belong to 9 genera and 5 families. Of these 40 species, 3 are reported 
for the first time from Japanese waters and 11 are new to scicmce. Most 
of the specimens which were collected by Professor IIozawa and by the 
writer are now deposited in the Museum of the Biological Institute of the 
Tohoku Imperial University. 

Before going further the writer wishes to acknowledge his indebted¬ 
ness to some institutions and persons for their support given to the present 
work. The writer’s gratitude is first paid to Professor Dr. Sanji Hozawa 
of the Tohoku Imperial University for his kind guidance and the valuable 
advice rendered to the writer during the course of the present inv<^stiga- 
tion. The writer also wishes to express his thanks to Professor I)r^ 
Yaichiro Okada of the Tokyo Higher Normal School, to Assistant Pro¬ 
fessor Dr. IsAO Motomura of the Tohoku Imperial University, and to 
Assistant Professor Megumi Eni of the Tokyo Imperial University. These 
gentlemen have kindly placed their materials at my disposal for study. 
Furthermore I express ray gratitude to Mr. Takanaga Mitsui, the founder 
of the Mitsui Institute of Marine Biology, and to the late Ur. Shuya 
Nakamura of the Kominato Marine Biological Station, for their help 
shown in various ways during my stay at the Mitsui Institute and at the 
Kominato Biological Station. 


DESCRIPTION OF THE SPECIES 

I. Family Homocoelidae Dendy 
Genus Leucosolenia Bowerbank 

1. Leiicosolenia coriacea (Montagu) 

Spongia coriacea. Montagu, 1812, p. 116. 

Grantia coriacea, JoHNSTQN, 1842, p. 183, PI XXI., fig, k 

Leucosolenia conocm, Bowerbank, 1864., VoL 11 ., p. 34; Guay, 1867, p. B56; Cauteu, 
1877, p. 42; Hanitsch, 1895, p. 2()6;nRKrnarss, 1897, p. 211; 1898, p. 12; 
1898, p. 20; 1898, p. 91; 1927, p. 28; 1932, p. 241; 1936, p. 6; Dmm, 
1905, p, 226, PL XIIL, fig, 8; Dendy and Row, 1913, p. 725; Hhunandez, 
1918, p, 9; Row andHozAWA, 1931, p. 735; Burton and lUo, 1932, p. 303; 
Burton, 1933, p. 233; Topsent, 1936, p. 2, figs. 1, 2. 

Clathrina sulpkurea, Carter, 1871, p. 279. 

Clathrina coriacea, Ridley, 1881, p. 132; MmcHiN, 1896, p. 359 
Ascetta coriacea, Haeckel, 1872. Bd. IL, p. 24, Taf. 3, Taf. 5, fig. 2; IlANmcH, 1890, 
P, 232; Arnesen, 1901, p. 10. 

Several small specimens have.been assigned to this well-known species. 
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They were obtained by the writer from two different localities, one in 
Bosyu Sunosaki and the other in the neighbourhood of the Misaki Marine 
Biological Station, Each of these specimens represents a loose mass, 
composed of slender anastomosing Ascon-tubes, attached to the lower parts 
of sea-weed. The colour in alcohol is greyish-white being covered by mud. 

Previously known Distributions: —Cosmopolitan: Arctic Ocean; Atlantic 
Coast of Europe ; Mediterranean Sea; Pacific Ocean; Indian Ocean; West 
Australia. 

Localities: —Bosyn Sunosaki; Misaki. 

Remarks: —^This species was first described by Montagu in 1812, the 
name being Spongia coriacea. Since that time it has been reported by 
many writers as found in various localities of the world. This species, 
therefore, seems to be rather common, being met with especially often in 
Europe. However, until now, it has not been found in Japanese waters, 
this forming the first record. Judging from the distributions above^ men¬ 
tioned, the present species will be discovered in various parts of the coast 
of Japan in the future, when the survey has been done more fully. 

2. Leucosolenia gardineri Bendy 

Leucosolenia gardineri, Dendy, 1913, p. 2. PL I., figs. 1, 2, PL III., figs. 1-3; HozaWa, 
1940, p. 35. 

Seven specimens of this species were collected by the writer from the 
shore of Awa-Kominato. The sponges at hand differ considerably from 
the other specimens both in shape and size, each showing a more or less 
flattened colony, attached to the substratum directly. The Ascon-tubes 
are very slender and form a very closely-meshed reticulation. The surface 
of the sponge appears closely and minutely punctated from the presence 
of numerous pseudopores. 

Previously known Distributions: —Chago Archipelago (Bendy); Noto 
Wajima (Hozawa), 

Locality: —Awa-Kominato. 

3. Leucosolenia izuensis, n. sp.. 

(PL II, fig, 1; Text-fig. 1) 

There is a single specimen (PI. 11, fig. 1) of this new species in the 
collection. It was collected by the writer in the neighbourhood of the 
Mitsui Institute of Marine Biology, near Shimoda, in 1939. 
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The sponge consists of loosely branched and anastomosing Ascon-tolK\s 
directly attached to a substratum. There is no pseiuloderm covcuung the 
whole colony and no endogastric network. The sponge is ratluT small 
and attains a length of about 6 mm* The diamc'ter ot the As(v>n4obes 
varies from 0.3 mm to 1 mm and the dermal surface of the tubes has a 
hispid appearance on account of projecting oxea. 

The colour of the sponge is yellowish-white when prc\s(TVCHl in ahnihoL 
Structure:—The skeleton of the sponge is composed of Iriradiales, 
large and small quadriradiates, and oxea. The tri- and (piadriradiaieH are 
arranged in a few layers in the sponge wall. The quadriradiates an*, 
more numerous than the triradiates and their apical rays project into the 
gastral cavity. The larger quadriradiates are usually arranged in th(* 
dermal skeleton. The oxea occur vertically or obliquely to the surface of 
the Ascon-tubes. 



Text-fig. 1. Leucosolenia izmmis, t\, sp. a, triradiates of Asoon-tuhe; large 
quadriradiates of Ascon-tube; c» small quadriradiates of Ascou-iube; d^ oxea. 

(all X150) 


Spicules (Text-fig. 1):~ Triradiates (a) are regular, rays straight, rather 
sharply pointed, 85-120/^ long and S-Uju^ thick at base* 

Large quadriradiates (b) also regular. Facial rays slightly larger than 
triradiates above mentioned, straight, 120-165long and 14-18/^ thick 
at base. Apical ray also straight, fairly sharply pointed, slightly longer 
and thinner than facial rays, 140'-190/^ long and 10-14/^ thick at base# 
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Small quadrmadiates (c) resemble the large ones, except for their size. 
Facial rays are 60-95/^ long and 8-10 thick at base. Apical ray is 70 
“100/^ long and 6-8/^ thick at base. 

Oxea (d) elongate spindle-shaped, slightly curved, sharply pointed at 
both ends, 270-550/^ long and 17-30thick at the broadest parts. 

Locality :— Susaki, near Shimoda. 

Remarks: —This species appears to be more closely allied to Leucoso- 
lenia atlantica Thacker‘S than to any other members of the same genus. 
It is, however, easily distinguished from Thacker^s species by the form 
and dimensions of oxea and other spicules. 

4. Leucosolenia laxa, Kirk 

Leucosolenia laxa, Kirk, 1895, p. 208, PI. IV., fig. 1; Bendy and Row, 1931, p. 722; 

Hozawa, 1928, p. 220, PI. I., figs. 4, 5; 1940, p. 35; Tanita, 1941, p. 2, PI. 

I, fig. 1 ; 1941, p. 265. 

The collection contains many specimens of this species which were obtained 
from four different localities. They differ from one another in appearance. 

The specimen from Tateyama, which was preserved in the Museum of 
the Tokyo University of Literature and Science, consists of a massive 
assemblage of reticulating Ascon-tubes and shows a yellowish-white tint 
in the preserved state. 

The specimens from Awa-Kominato are either strongly compressed or 
small irregular massive colonies in form and their colour in alcohol is 
nearly white. 

The remaining specimens which were secured at Kamakura and 
Shimoda form irregular, spreading masses consisting of a net-work of 
Ascon-tubes and are contaminated with mud, looking nearly grey. 

With respect to the canal system, skeletal arrangement, and spicula- 
tions, all these specimens are identical with each other, and agree well 
with the description of this species given by previous writers. 

Previously known Distributions — New Zealand (Kirk) ; Mutsu Bay 
(Hozawa, Tanita); Rikuzen Ohshima (Hozawa); Onagawa Bay (Tanita), 

Locutoes:—Awa-Kominato; Tateyama; Kamakura; Shimoda. 

5. Leucosolenia mutsu Hozawa 
(PI. II, fig. 2) 

Leucosolenia mutsu, H 621 AWA, 1928, p. 219, PI. L, figs. 1, 2; 1940, p. 35; Tanita,. 1940, 

0 Leucosolenia atlantica, Thacker, Proc. ZooL Soc. L.ondon, Vol. 41, 1908, p. 760, PL 
XL., fig. 12 , text-fig. 156. 
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p, 165, PL 8, fig. 1; 1941, p. 267, 

There are numerous specimens of this species in the collection. Ivich 
of them represents an irregular, spreading mass composed of a kiosc net-' 
work of Ascon-tubes, The largest specimen attains the length of about 
20 mm. 

The colour of the specimens varies from nearly white to gny in alcohol. 

This species has been fully described by IIozawa (1928), thus no 
further details are necessary. 

Previously known Distributions :—Mutsu Bay, Kesennuma f^ay (Ilo- 
zawa) ; Matsushima 'Bay, Onagawa Bay (Tanita). 

Localities: —Shimoda; Kamakura; Misaki; Awa-Kominato; Sunosaki; 
Tateyama. ^ 

Remarks: —This species was first described by IIoZAWA, using ihe 
specimens taken from Mutsu Bay. Since that time, it has been rt^ported 
by the same author and by the present writer as found in several localities. 
Judging from the distributions* above mentioned, the present species seems 
to be rather common in the northern parts of Japan. 

6. Leucosolenia protogenes (Hakckfj,) 

(PL 11, fig. 3) 

Ascetta pHmordialis var, proiogenes^ Haecksl, 1872, p. 17, Taf. 1, 2, Taf. 5, ligH, 1 a L 

Ascetta procumbens, Leindenfeld, 1885, p. 3086, figs. 1-6. 

Clathrina primordialis, Carter, 1886, p. 510. ^ 

Leucosolenia protogenes, Denuy, 1891, p. 58, PL III., fig. 3, PL VT., (ig. I; I)i:Ni)Y arul 
Row, 1913, p. 726; Dendy and FRKUKRrcK, 1924, p. 480, PL 25, Og. 2; 
BR0NDSTED, 1926, p. 297; Bkeitfush, 1932, p. 243; 1935, p. 13. 

Clathrina procumbens, BR0NDsyED, 1923. 

This species is represented by a single specimen which was obtained 
from Bbsyii Tateyama in 1920 and which is now deposited in th<> Musemm 
of the Tokyo University of Literature and Science. The sponge forms an 
irregular, loose, massive colony consisting of Ascon-tubes, attaining about 
25 mm in breadth and is attached by the lower surface to the substratum. 
The diameter of the Ascon-tubes varies from 0.4 mm to about 1 mm accord¬ 
ing to their position in the colony. The colour of the specimen in .spirit 
is nearly white and the texture is soft. ' * 

The canal system, structure, and spicules of this species has been so 
fully described by the previous writers such as Haeckel, Dendy, and 
Lendenfeld, that no further details are necessary. 

Fremously known Distributions .— South and East Codsts of Australia 
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(Haeckel, Bendy, Lendenfeld) ; West Coast of Australia (Bendy and 
Frederick) ; Campbell and Auckland Island (Brj^ndsted) ; New Zealand 
(BrjSndsted). 

Locality :—Bosyu Tateyama. 

7. Leucosolenia serica, n. sp. 

(PI. 11, fig. 4; Text-fig. 2) 

Three specimens of this new species exist in the collection. All of 
them were obtained by Br. Eri from a depth of 100-200 fathoms at 
Yodomi in Sagami Sea. They are thin-walled elongate tubes, more or 
less laterally compressed and loosely branched. The total length of the 
sponges varies from 18 mm to 12 mm and the greatest breadth from 1 mm 
to 1.8 mm. The oscula in two of the specimens are entirely damaged but 
in the remaining one it is found at the upper end of the tube and is 
circular with a diameter of 1 mm. The gastral cavity is deep, extending 
throughout the entire length of the sponge. The dermal surface is smooth 
but the gastral is hispid due to the projecting apical rays of gastral 
quadriradiates. 



Text-fig. 2. Leucosolenia serica, n. sp. a, triradiates of Ascon-tube; b, qua¬ 
driradiates of Ascon-tube; c, side-view of the same, (all xl50) 


The colour in alcohol is white and the texture is soft and delicate. 
Structure:—The canal system seems to agree with Bendy's type 
simplicxa'\ The skeleton is made up of triradiates and quadriradiates> 

D Denpy, a., Trans. Roy. Soc. Victoria, Vol. Ill, 1891, p. 24. 
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arranged in a single or double layer in tbe sponge wall. Ilieapi&il r<i\s 
of the latter kind of spicules project into the gastral cavity fr(>('ly. 

Spicules (Text-fig. 2)Triradiates (a) regular, rays straight, nearly 
equally thick in their greater length and sharply pointtid, 140 21(1/' long 
and 7-8/-' thick at base. 

Quadriradiates (b, c) also regular. Facial rays exac.tly simitar to tiu> 
triradiates. Apical ray which projects at right angles from th(' ceiib'r of 
facial rays, curved near the sharp end, shorter and slightly thicker than 
facical rays, 90-135/^ long and 8-10/^! thick at base. 

Locality :—Yodomi in Sagami Sea. 

Remarks:—In external features this species closely resembles Leu- 
cosolenia kagoshimensis Hozawa'^ and in spiculation to L. daminii (Hak- 
ckel)"\ But from Hozawa’s species, the present species may be easily 
distinguished by the presence of triradiates and from Hae<xf,[,’.s sp«'ci(;s, 
by the difference in external appearance, canal system, and dimension of 
spicules. 


■ 8. Leucosolenia stipitata Di-^ndy 

(PI. II, fig. 5) 

Leucosolenia stipitata, Dendy, 1891, p. 51, PI. I., figs. 4-G, PL IV., fig. J!, I’l. IX.. lig. 

5; Dendy and Row, 1913, p. 727; Row and Hozawa, 1931, p. 739. 

Two small specimens taken from Sunosaki and Awa-Kominato in Bdsyu 
Province are assigned to this species. 

The specimen from Sunosaki (PI. II, fig. 5) consists of a more or less 
oval body perched on the summit of a short stem by which the .sponge 
is attached to the substratum. The total length of the sponge is only 
about 4 mm and the diameter of the body is about 2 mm. The colour 
in spirit is nearly white. ■' . 

The specimen from Awa-Kominato is nearly the same in .shape as that 
from Sunosaki but is slightly larger. The whole person is about Al) mm 
in height and 3 mm in diameter. The colour is grey due to the con¬ 
tamination with mud. 

In general structure of the tubes, in the arrangement of the skeleton, 
and in other details, it correspond very closely to the original description 
given by Dendy. 

Premously known Distributions: —Port Phillip Heads (Dendy); Ge- 

V Leucosolenia kagoshimensis, HoZAWA, 1929, p. 285, PI. I., figg. 6, 7, text-fig. 3. 

® Ascetta darwinii, Haeckei., 1872, Bd. II, p. 57, Taf, 9, fig. 4, Taf. 10, figs. 3 a-c. 
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raldton District (Row and Hozawa), 

Localities :— Sunosaki and Awa-Kominato, Province Awa, 

9. Leucosolenia tenera Tanita 

Leucosolenia tenera^ Tanita, 1940, p. 166, PL VIII., fig. 2, text-fig. 1; 1941, p. 2, PL 1.^ 
fig. 2; 1941, p. 267. 

Several specimens of this species exist in the collection, all being taken 
by the writer from the shore of Misaki and Sunosaki. Each of them 
forms a loose reticular mass, attached to the lower parts of the sea-weed. 

With respect to the structure, spiculation, and etc., the present specimens 
are entirely identical with the type. 

Previously known Distributions: — Matsushiiiia Bay, Mutsu Bay, Ona- 
gawa Bay (Tanita). 

Localities :— Misaki; Bosyu Sunosaki, 

10. Leucosolenia wilsoni Dendy 

Leucosolenia wilsoni^ Dendy, 1891, p, 63, PL II., figs. 3, 4, PL VIIL, PI. XL, fig. 3; 
Dendy and Row, 1913, p. 727. 

There is a single ^specimen of this species in the collection. It was 
obtained by Dr. Eri in the neighbourhood of the Misaki Marine Biological 
Station together with other calcarea. The sponge forms a flattened, 
spreading mass, attaining the height of about 5 mm and the breadth of 
12 mm. It has a few short, root-like processes raised from the lower 
surface of the colony, as in the type specimen. Small conical papillae 
on the upper surface which were described in the original paper, are not 
seen distinctly without a hand-lens, but this is because of the ill preserva¬ 
tion of the material. 

The skeleton consists of regular triradiate spicules only, which are 
arranged in several layers in the mesoderm. The rays of the spicules 
found in the dermal portion are longer and stouter than those found in 
the deep portion of the colony. 

In spirit the specimen is nearly white but bears a faint greyish tint. 

Previously known Distribution: —Near Port Phillip Heads (Dendy).* 

Locality : — Misaki. 
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II. Family Sycettidae Dendy 
Genus Sycon Rfsso 

11. Sycon album, n. sp. 

(PI. 11, fig. fi; 'rcxi-fig. ;i) 

This new species is ba.sed upon a single speriineti (umtaiiUHl in the 
collection. It was secured by Frof. Yaiciiiuo Okada in i9dl from Oki- 
noshima, off Tateyama. 

It (PL II, fig. 6) has the form of an oval .sac with a circular o.sculum 
which is surrounded by a developed collar at the upper end. Ihe total 
length of the body is 9 mm, the greatest breadth is about 6 mm, and the; 
body wall is 2.5 ram thick in the thickest parts. The osculum mca.sures 
2 mm in diameter and the oscular collar is about 1 mm high. 1 he dermal 
surface is fairly hispid owing to the projecting oxea. 

The colour in alcohol is nearly white and the texture is soft. 

Structure:—The canal system is of the syconoid type. The radial 
chambers are very long and narrow and branch repeatedly, the branches 
running parallel and becoming narrower as they approach the dermal surfaet*. 

The tubar skeleton is composed of the basal rays of subgastral tri- 
radiates and of the articulated tubar triradiates. At the distal end of th(^ 
flagellate chambers there occur loose tufts of oxea. The gastral skeleton 
is very thin, formed of the paired rays of subgastral triradiates and of 
the tangentially placed gastral tri- and quadriradiates with their basal rays 
pointing downwardly and with apical rays projecting into the gastral cavity. 

The oscular margin is composed of oxea, linear spicules, triradiates, 
and quadriradiates, all being closely set. The oxea and linear spicules are 
placed longitudinally forming a thin fringe. The basal rays of tri- and 
quadriradiates are directed downwardly. 

Spicules (Text-fig. 3):— Tubar triradiates (a) slightly sagittal. Kays 
nearly equally thick. Basal ray straight, slightly longer than paired rays, 
99-115 A long and 8-10/^ thick at base. Paired rays gently curved for¬ 
wards, 70-85,0 long and 8-10/^ thick at base. 

Subgastral triradiates (b) similar to tubar triradiates, differing only in 
the divergence of paired rays. Paired rays strongly divergent, slightly 
curved backwards and stand at nearly right angles to basal ray. 

Gastral triradiates (c) sagittal. All rays are slender and nearly equally 
thick being 8-12/<. Basal ray straight, sharply pointed, longer.than 
. paired rays and 180-260 ft long. Paired rays equal, slightly curved back¬ 
wards, tapering to sharp end and 160-220/.( long. 
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Text-fag. 3. Sycon album, n. sp. a, tubar traradiates; b, subgastral triradiates; , 
c, gastral triradiates; d, gastral quadriradiate; e, triradiates of oscular margin; 
f, oxea at the distal end of flagellate chambers, (all X210) 


Gastral quadriradiates (d) exactly similar to gastral triradiates, except 
for the presence of apical ray. Apical ray curved oralwards, gradually 
and sharply pointed, 70-180/^ long and 1~V) p thick at base. 

Triradiates of oscular margin (e) strongly sagittal. Basal ray straight, 
tapering to sharp end, slightly thinner than paired rays, 180-240/^ long 
and thick at base. Paired rays strongly divergent, curved back¬ 

wards, shorter than basal ray, 150'-200/-^ long and 9-lBp thick at base. 

Quadriradiates of oscular margin nearly equal to the triradiates of the 
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same portion, but differ only in the presence of apical ray. Apical ray 
slightly curved, shorter than facial rays, about 65/^ long and 10/^ thick 
at base. 

Oxea at the distal end of flagellate chambers (f) elongated spindle 
shaped, sharply pointed at both ends, uneven in outline, 2d0 '470 long 
and 9“20/^ thick in the thickest parts. 

Linear spicules of the oscular margin very slender, straight, atid uni¬ 
formly thick through the entire length, reaching to 1.2 mm in lengtlt by 
2-5 pt. thick. 

Locality :— Okinoshima, off Bosyu Tateyama. 

Remarks :— This species may be easily distinguished from other mem¬ 
bers of the genus by the repeatedly branched flagellate chambers and by 
the proportion of the tubar triradiates to the gastral radiates. 

12. Sycpn cylindricum, n. sp. 

(PL n, fig. 7; Text-fig. 4) 

^ Of this new species only a single specimen exists in the collection 
being obtained by the writer in the neighbourhood of the Mitsui Institute 
of Marine Biology, near Shimoda. 

The sponge (PL II, fig. 7) consists of a solitary individual, of nearly 
cylindrical form and is attached by its base to the substratum directly. 
It is 7.5 mm in total length and is about 3 mm in greatest breadth. The 
osculum at the upper end is circular with a diameter of 1mm and is 
surrounded by a very feebly-developed collar. The sponge wall measures 
in thickness about 1.2 mm in the middle parts of the body and it becomes 
gradually thinner nearer the osculum. The outer surface of the sponge 
is rough owing to the projecting oxea, while the inner appears smooth to 
the naked eye but is perforated in a mesh-like manner by the openings 
of exhalant canals. 

The colour is yellowish-white in the preserved state and the texture 
is rather firm and elastic. 

Structures:— The canal system is of the syconoid type. The flagellate 
chambers are nearly straight and are divided into two or three branches 
distally. The bVanches run parallel with one another towards the dermal 
surface terminating in low rounded distal cones. 

The skeleton of the flagellate chambers is of the ordinary articulated 
type consisting mainly of small tubar triradiates. The basal rays of the 
most distally placed triradiates are converged so as to cover the tip of the 
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flagellated chambers together with the tuft of oxea, which consist of two 
kinds, larger and smaller. The basal rays of subgastral triradiates may 
be added to the same skeleton. 

The gastral skeleton is composed of paired rays of subgastral triradiates 
and the tangentially arranged gastral tri- and quadriradiates. The gastral 
quadriradiates are smaller in number when compared with the triradiates 
and their apical rays project into the gastral cavity. 

The gastral skeleton is continuous with the skeleton of the oscular collar 
which forms the oscular rim. In the rim the triradiates almost disappear. 
There is a fringe composed of longitudinally arranged oxea which are almost 
the same as those found at the distal ends of the flagellate chambers. 

Spicules (Text-fig. 4) :—Tubar triradiates (a) slightly sagittal All rays 
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are nearly equal in thickness being 8”-10 Basal ray straight, longer 
than paired rays and 90-115/-« long. Paired rays nearly equal, slightly 
curved forwards, tapering to sharp point and 65-80/^ long. 

Subgastral triradiates almost like tubar triradiates but with wider oral 
angles. 

Gastral* triradiates (b) sagittal. Basal ray straight, sharply pointed, 
longer than paired rays, 180-230/^ long and 7-10/^ thick at base, l^aired 
rays equal, almost straight or very slightly curved forwards, 130-180// 
long and 7-10 // thick at base. 

'Gastral quadriradiates (c) exactly similar to gastral triradiates, except 
for the presence of apical ray. Apical ray curved upwards, sharply pointed, 
shorter than facial rays, 60-120// long and 8-10// thick at base. 

Quadriradiates of oscular margin (d) sagittal and like gastral (luadri- 
radiates, but the paired rays are more widely divergent. 

Large oxea (e) elongate spindle shaped, usually slightly curved, sharply 
pointed at both ends, 3^0-550/-/ long and 17-25// thick in the thickest 
parts. 

Small oxea at the distal end pf flagellate chambers (f) nearly straight, 
spindle shaped, finely pointed at both ends, 170-250// long and 5 -10// 
thick in the thickest parts. 

Locality: —Susaki, near Shimoda. 

Remarks :—The peculiarities of this species are the presence of two 
sorts of oxea at the distal ends of flagellate chambers and that the flagel¬ 
late chambers are divided distally into two or three branches. ,Only a 
few species of Sycon are known to have branched radial chambers. The 
present species is closely related to Sycon album above described, but it 
may be easily distinguished from the latter by general structure and by 
the oxea at the distal ends of the flagellate chambers. 

13. Sycon lutecium, n. sp. 

(PL II, fig. 8; Text-fig. 5) 

This new spedes is represented in the collection by twelve specimens 
of various sizes. They were obtained from the two different localities of 
Awa-Kominato and Kamakura. All specimens are solitary, each being a 
more or less laterally compressed tubular or oval individual attached by 
the narrowed base directly to the foreign body and is provided with an 
osculum at the upper end. 

I have selected the largest specimen (PL.Ii; fig. 8) from Awa-Kominato 
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on which to base further descriptions. It is an individual of nearly oval 
shape, with two protuberances near the lower end, measuring 9 mm in 
length and 6 mm broad at the greatest breadth. The osculum at the 
upper end is circular in shape with a diameter of about 1 mm and is 
surrounded by a well-developed collar. The body wall is 2.7 mm thick in 
the middle of the body. The outer surface is strongly hispid due to the 
presence of oxea projecting from it. The gastral surface is also hispid 
owing to the projecting apical rays of gastral quadriradiates. 

The colour in alcohol is yellowish-grey and the texture is rather firm 
and moderately elastic. 

Structures:—The canal system is of the syconoid type. The radial 
flagellated chambers are narroyv, elongated, and are divided into two 
branches distally. They are set closely, touching the others at,all of their 
length and thus the distal ends of the flagellate chambers seem to form 
a thin dermal cortex together with the tufts of large and small oxea. 

The tubar skeleton is arranged as usual, being composed of the basal 
rays of subgastral triradiates and of tubar tri- and quadriradiates arranged 
in several layers. The apical rays of the tubar quadriradiates project into 
the cavity of the flagellate chamber and are directed slightly towards the 
exhalant aperture of the same. At the distal end of the flagellate chambers, 
the oxea and the basal rays of the outermost radiates form the distal 
tufts. 

The gastral skeleton is rather thick and is formed of the paired rays 
of subgastral triradiates and of gastral tri- and quadriradiates which are 
tangentially arranged with their long apical rays projecting into the gastral 
cavity. The skeleton of oscular margin is a close interlacement of longi¬ 
tudinally placed linear spicules and of triradiates which have strongly 
divergent paired rays and downwardly directed basal rays. 

Spicules (Text-fig. 5) — Tubar triradiates (a) slightly sagittal. Basal 
ray straight, tapering to sharp point, slightly longer than paired rays,, 
85rl40/^ long and about 10 p thick at base. Paired rays equal, slightly 
curved forwards, 80-95 p long and 10 p thick at base. 

Tubar quadriradiates (b) differ only from the foregoing in the develop¬ 
ment of a short, curved, sharply pointed apical ray, measuring about 40/^ 
long and 8-10/^ thick at base. 

Subgastral triradiates (c) strongly sagittal. All rays are nearly equally 
thick being 8-10/^. Basal ray straight, sharply pointed, longer than 
paired rays and 110-165/^ long. Paired rays widely divergent and 80-95/^ 
long. 
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tes; c, subgastral triradiates; d, gastral triradiates; e, gastral quadriradiatos; 
triradiate of oscular margin; g, large oxea at the distal end of flagellate cham" 
bers; h, small oxea of the same, (a-f, h xl50, g x90) 

Gastral triradiates (d) sagittal. Basal ray straight, longer than paired 
rays, 140-240/^ long and 7-10thick at base. Paired rays equal, either 
straight or slightly curved forwards, 80-160 long and 7-10 thick at 
base. 

Gastral quadriradiates (e) nearly similar to gastral triradiates, differing 
only in the presence of apical ray. Apical ray well developed, slightly 
curved oralwards, sharply pointed, 80-220long and 6-7thick at base. 

Triradiates of oscular margin (f) sagittali Basal ray straight, tapering 
to sharp point, 120-200^ long land 0-8/“ thick at base. Paired rays 
equal, strongly divergent, slightly thicker than basal ray, 80-140;“ long 
and 8-10/“ thick at base. ' 

/Large oxea at the distal end Of flagellate chambers (g) elongate spindle 
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shape, usually curved, sharply pointed at both ends, 420-900 long and 
20-50 p- thick at the thickest parts. 

Small oxea of the same (h) slender, nearly straight, sharply pointed 
at both ends, 270-380/^ long and 6-12/^ thick at the thickest parts. 

Linear spicules at the oscular margin slender, straight, nearly uniformly 
thick in the greater parts of their length, 2 mm long or more by 4-8 p 
thick. 

Localities :— Awa-Kominato; Kamakura. 

Remarks: —This species seems to be quite distinct from any of the 
hitherto known species in three characteristics : 1) the flagellate chambers 

are divided, 2) a feebly developed dermal cortex is present, and 3) the 
tubar quadriradiates are present. Only one species, Sycon giganteum 
Dendy^\ has branched flagellated chambers and tubar quadriradiates, but 
it has no dermal cortex. 

14. Sycon matsushimense Tanita 

Sycon Matsushimense, Tanita, 1940, p. 168, PI. VIIL, fig. 4, text-fig. 2. 

This species is represented in the collection by twelve specimens which 
were obtained from the three different localities of Awa-Kominato, Suno- 
saki, and near Shimoda. They are all small in size, being from 3.5 mm 
to 8 mm in length. The sponge has the foi-m of an elongated sac with 
a circular osculum surrounded by a well-developed collar at the upper 
end. The colour in alcohol is nearly grey and the texture is soft. 

In respect to the anatomical structures, all specimens above mentioned 
are identical with the type which was first described by the present writer. 

Previously known Distribution: —Matsushima Bay (Tanita), 

Localities: —Awa-Kominato; Bosyu Sunosaki; near Shimoda. 

15. Sycon misakiensis Hozawa ; 

(PL II, fig. 9) 

Sycon misakiensis, HdzAWA, 1929, p. 300, PI. Ill, figs. 16, 17, text-fig. 9; 1940, p. 37. • 

This species is represented by 22 specimens in the collection, two of: 
which' were obtained by Prof. Yaichiro Okada at Sunosaki and the 
remaining ones by Dr. Eri in the neighbourhood of the Misaki Marine; 
Biological Station. They are all of a closely similar appearance. Each: 
specimen forms a solitary tubular individual, attached by a narrowed base | 


Sycon giganteum, Dendy, 1892. p. 84. 
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to the foreign object and showing at the upper end an osculum which is 
surrounded by a feebly developed collar. 

The greatest specimen (PL II, fig. 9) which came from Sunosaki, 
measures 17 mm in length and 6 mm in greatest breadth. 

The colour of the specimens from Sunosaki in alcohol is white, while 
that of the specimens from Misaki is grey. 

Previously known Distributions: —Misaki; Rikuzen Ohshima (IIozawa). 

Localities: —Misaki; Bosyu Sunosaki. 

16. Sycon rotundum Tanita 

Sycon rotundum, Tanita, 1941, p. 270, PL 17, fig. 5, text*fig. 2. 

The collection contains many specimens of this species. They were 
collected by the writer on the shore of Awa-Kominato and in the 
neighbourhood of the Misaki Marine Biological Station. They are closely 
similar to one another in appearance, though vary in size. The sponge 
forms a solitary spherical individual, showing at the upper end an osculum 
surrounded by a well-developed collar. The largest specimen measures 
5 mm in height and 3 mm in greatest breadth. The oscular collar is 1 mm 
high. The colour is grey, being contaminated with mud. 

In anatomical structure and spiculation, the present specimens are 
identical with the type, so that there is no need to add further descriptions* 

Previously known Distribution: —Onagawa Bay (TanITa). 

Localities: — Misaki; Awa-Korainato. 

III. Family Heteropiidae Denoy 
G enus Grantessa von Lendenfeld 

17. Grantessa intusarticulata (CAirrEE) 

(PL 11, fi^?. 10) 

Hypograntm intusarticulata. Carter, 1885-1886, p. 45. 

Bypograntia medioarticulata, Carter, 1885-1886, p. 46. 

Grantessa intusarticulata, Dendy, 1892, p. 108; 1893, p. 181, 201, 14. XIIL, fig. 18; 

Bendy and Row, 1913, ,p. 753; Hozawa, 1916, p. 14, PI. L, fig. 4, PL 11., 
fig.y 13, text-fig. 3; 1929, p. 318; 1,933, p. 7; 1940, p. 37; BR0NasTED, 1926, 
p. 308; Row and Hozawa, 1931, p:775. 

Grantia intusarticulata, Breitfuss, 1897, p. 219. 

Ten specimens of this species were collected at Misaki, Kamakura, and 
Shimoda. Each of the specimens represents a colony composed of several 
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tubular individuals joined together at their bases. The colour of specimens 
in alcohol vary from nearly white to grey. 

With respect to the canal system, skeletal arrangement, and spiculation, 
these specimens are exactly identical with the description of this species 
given by previous writers. 

Previously known Distributions: — Near Port Phillip Head (Carter, 
Bendy) ; Watson’s Bay, Port Jackson (Bendy) ; Island Bay, Welligton, 
N. Z. (Br^ndsted); Gerald ton Bistrict, S. W. Australia (Row and Hozawa); 
Sunosaki, Misaki, Wagu in Mie Prefecture, Noto Wajima (Hozawa). 

Localities: — Misaki; Kamakura ; Shimoda. 

Remarks: — This species was first described by Carter (1886), using 
the specimens taken from Australia. Since that time, it has been reported 
by several other writers as found in Australia and New Zealand. From 
Japanese waters, the occurrence of this species was reported three times, 
in 1916, 1933, and 1940 by Hozawa, dealing with the specimens obtained 
from several different localities. 

Judging from the facts above mentioned, the present species seems to 
be widely distributed all over the world. 

18. Grantessa mitsukurii Hozawa 
(PHI, fig. 11) 

Grantessa mitsukurii, HozaWa, 1916, p. 23, PL I., fig. 7, PL II., fig. 15, text-fig. 5; 1929, 
p. 318. 

* This species is represented by seven specimens which were obtained 
from the twe different localities of Tateyama and Awa*Kominato. The 
specimens from Tateyama were preserved in the Museum of the Tokyo 
University of Literature and Science. Each of these specimens represents 
an ^ irregular colony provided with several oscula. The largest specimen 
(PL 11, fig. 11) which is 25 mm high and about 27 mm broad is strongly 
laterally compressed, with four oscula. The dermal surface is nearly 
smooth, and the colour is white in the preserved state. 

The specimen from Awa-Kominato is rather small and the colour is grey. 

Previously known Distribution: —Misaki (Hozawa). 

Localities: — Tateyama; Awa-Komihato. 

Remarks: — This species was first described by Hqzawa* using a single 
specimen obtained from Misaki. This is, therefore, the second report 
dealing with the occurrence of this species in Japan. 
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19. Grantessa parva, n. sp. 

(PL II, fig. 12; Text-fig. 6) 

This new species is based upon a single specimen which was obtained 
by Dr. Eri in 1932 in the neighbourhood of the Misaki Marine Biological 
Station. The sponge (PI. 11, fig. 12) represents a solitary individual of a 
small cylindrical form and is provided with a naked osculum at the upper 
end. The lower end of the body curves abruptly. It is about I2inm 
long and 1.2 mm in greatest breadth. The sponge wall is about t).5 mm 
thick in the middle part of the body. The osculum is elliptical with a 
diameter of 1 mm by 0.7 mm. The dermal surface is smooth and even, 
but the gastral is fairly rough owing to the projecting apical rays of the 
gastral quadriradiates. 

The colour in alcohol is white and the texture is very soft. 

Structures:— The canal system is syconoid. The flagellate chambers 
are arranged radially. They are straight, unbranched, and circular in 
cross-section. 

The dermal skeleton is very thin, composed of tangentially placed 
sagittal triradiates and of paired rays of subdermal pseudosagitlal tri- 
radiates. The tubar skeleton is mainly made up of the centripetal basal 
rays of the subdermal triradiates and of the centrifugal basal rays of the 
subgastral triradiates. In addition to these spicules above mentioned, the 
tubar skeleton ‘ recieves a few sagittal tubar triradiates with their basal 
rays directed centrifugally. The gastral skeleton is more strongly developed 
than the dermal, consisting of tangentially arranged gastral tri- and quadri¬ 
radiates and of paired rays of the subgastral triradiates. 

Spicules (Textfig. 6):— Dermal triradiates (a) sagittal All rays are 
of equal thickness being 8-10at base, tapering from base to a sharp 
point. Basal ray straight, shorter than paired rays and 65-95/^ long. 
Paired rays nearly equal, widely divergent and 110-150/^ long. 

Subdermal triradiates (b) pseudosagittal All rays are of different 
length but are of nearly equal thickness. Basal ray straight, shari)ly 
ended, much longer than paired rays, 180-250long and thick 

at base. Paired rays unequal in length; the longer ray curved backwards 
and rather gradually and sharply pointed, 80-110long and 8-12/^ thick 
at base. The shorter . ray either straight or slightly curved backwards, 
50-70/^ long and 8-12/^ thick at base. 

Tubar triradiates (c) slightly sagittal. Rays are of the same thickness 
being 8-10/^, Basal ray straight, Sharply pointed, slightly longer than 
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paired rays and 100-150/^ long. Paired rays equal, widely divergent,, 
slightly curved backwards, 70-120 yM long. 

Subgastral triradiates (d) strongly sagittal. Basal ray straight, much 
longer than paired rays, 170-260/^ long and 8~12/^ thick at base. Paired 
rays widely divergent, curved backwards, 70-110/^ long and 8-12/^ thick 
at base. 



1 radiates; c, tubar triradiates; d, subgastral triradiates; e, gastral triradiates; f, 
gastral quadriradiate; F, side-view of the same, (all xl50) 

Gastral triradiates (e) also sagittal. Basal ray straight, 190-300/^ long 
and about 8/^ thick at base. Paired rays equal, nearly straight or slightly 
curved, shorter than basal ray, 100-160/^ long and 8/^ thick at base. 

Gastral quadriradiates (f) almost like the gastral triradiates with addi¬ 
tion of an- apical ray. Apical ray well-developed, either straight or curved 
oralwards, fairly sharply pointed, 110-230/^ long and G“8/< thick at base. 

Locality: —Misaki. 
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Remarks :— This new species bears a close resemblance to Grantessa 
glacilis (Haeckel)^^ in external features, but it may be easily distingiiishod 
from the latter by the shape of spicules and by the presence of tuliar and 
gastral triradiates. 


20. Grantessa shimeji Hozawa 

(PL III, fig. 13) 

Grantessa shimeji, Hozawa, 1916, p. 2, PL L, figs. 1, 2, PL 11., figs. 10, H, I, 

1929, p. 315. 

Of this species three specimens contained in the collection were examin¬ 
ed by myself. 

The first specimen was obtained by means of a lobster net in tlui 
neighbourhood of the Shimoda Marine Biological Station of Tokyo Uni¬ 
versity of Literature and Science. It forms an irregular small colony with 
a height of about 20 mm. The colony consists of Several cylindrical and 
erect tubes. 

The second (PL III, fig. 13) and the third specimens were securtnl by 
Dr. Motomura in the neighbourhood of the Misaki Marine Biological 
Station. They are nearly the same in size and .shape forming an irregular 
hemispherical colony, consisting of numerous subcylindrical tubes. One of 
these tubes measured 28 mm in height and 3.5 mm in maximum diameter. 

Previously known Distributions: —Misaki, Shima Ohshima (Hozawa). 

Localities :— Misaki ; Shimoda. ' 

21. Grantessa shimoda, n. sp. 

(PL III, fig. 14; Text-fig. 7) 

A single specimen of this new species exists in the collection and il 
was obtained by the writer from a depth of about 5 meters in Shimoda 
Bay, 

It (PL III, fig. 14) is a small solitary individual of a tubular form, 
measuring 7 mm long and about 2.5 mm broad in the middle parts. The 
outer surface is strongly hispid due to the presence of large oxea pro¬ 
jecting from it. The osculum at the upper end is nearly circular with a 
diameter of about 1mm. The gastral cavity is relatively narrow and 
straight, extending through the entire length of body, The gastral surface 
is slightly hispid from the projecting apical rays of the gastral quadri 
radiates. 

0 Sycaltis glacilis, Haeckel, 1872, p. 269, Taf. 45, figs. 4-7. 
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The colour in alcohol is nearly white with a faint greyish tint and the 
texture is firm. 

Structures :— The canal system is of the syconoid type. The flagellate 
chambers are straight, unbranched, and are arranged radially. The dermal 
skeleton is rather thick, being composed of a few layers of dermal tri- 
radiates, of paired rays of subdermal pseudosagittal triradiates, and of 
large oxea. The large oxea occur here and there in vertical position in 
the sponge wall with their distal end projecting outwards and their proximal 
parts reaching the gastral skeleton. 

The tubar skeleton is made up of 1) the centripetal basal rays of sub- 
dermal pseudosagittal triradiates; 2) several intermediate rows of tubar 
triradiates with outwardly directed basal rays; 3) the centrifugal basal rays 
of subgastral tri- and quadriradiates; and 4) the proximal parts of large 
oxea. 

The gastral skeleton consists of the paired rays of subgastral tri- and 
quadriradiates and of the tangentially arranged gastral quadriradiates, with 
their apical rays projecting into the gastral cavity. 

The skeleton of the oscular margin is composed of the dermal and 
gastral spicules and of large oxea running longitudinally. 

Spicules (Text-fig. 7):— Dermal triradiates (a) slightly sagittal. Basal 
ray straight, gradually sharp-pointed, nearly equal to or longer than paired 
rays, 150-200long and 15-20/^ thick at base. Paired rays nearly equal, 
curved forwards, 150-180/^ long and 15-20/z thick at base. 

Subdermal triradiates (b) pseudosagittal. All rays are of equal thick¬ 
ness being 15-20/^. Basal ray straight or nearly so, longer than paired 
rays and measures in length 180 ”-240 /a Paired rays are of different length 
and shape. The longer of them tapers to a sharp point, being bent in 
the middle parts, 140-180/^ long. The shorter ray is nearly straight, 
sharply pointed, 100-120long. 

Tubat triradiates (c) sagittal. Basal ray straight, tapering to sharp 
end, longer than paired rays, 170-250/^ long and 12-18/-^ thick at base. 
Paired rays equal, either straight or slightly curved forwards, 105-150 /j: 
long and 12-18/^ thick at base. 

Subgastral triradiates (d) strongly sagittal. Basal ray straight^ sharply 
pointed, much longer than paired rays, 240-300/^ long and 14-20/^ thick 
at base. Paired rays equal, slightly curved backwards, diverging widely, 
90-145/^ long and 14-20/^ thick at base. 

Subgastral quadriradiates (e) exactly similar to subgastral triradiates 
except for the presence of a short apical ray. Apical ray very short. 
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radiates; f, gastral (juadriradiates; g, oxea. (a-f Xl50, g x90) 

thinner than facial rays, about 40long and thick at base. 

Gastral quadriradiates (f) sagittal and the rays are slender. Basal ray 
sharply pointed, longer than paired rays, 200-350/-< long? and about 10 /-< 
thick at base. Paired rays nearly equal, either straight or slightly curved 
forwards, 100-160long and 10^ thick at base. Apical ray curved oral- 
wards, finely pointed, shorter and thinner than facial rays, 70-110long 
and about 8 A* thick at base. / 



CALCAREA OF KANTO DISTRICT 


43 


Oxea (g) more or less curved, sharply pointed at both ends, the broadest 
part often lying nearer the distal end than the proximal, considerably 
varying in length and in thickness, 650/^-1.3mm long and 55-80thick 
at the broadest parts. 

Locality :— Shimoda Bay.^ 

Remarks :—The above described species closely resembles Grantessa 
sagamiana Hozawa'^ in external form, but differs from the latter in the 
presence of subgastral quadriradiates, in the absence of gastral triradiates, 
and in the shape of other spicules. 


Genus Heteropia Carter 

22, Heteropia striata Hozawa 
(PI. Ill, fig. 15) 

Heteropia striata, Hozawa, 1916, p. 28, PL I., fig. 8, PL IL, fig. 16, text-fig. 6; 1929, p. 

318. 

This species is represented by seven specimens in the collection and 
they are preserved in the Museum of the Misaki Marine Biological Station. 
One of them which was collected from a depth of about 100 fathoms of 
Daibusa, Bosyu, is a small solitary person of tubular form with slightly 
yellowish colour. The remaining six specimens were obtained by Dr. Eri 
in the neighbourhood of the Misaki Marine Biological Station. 

The largest specimen (PL III, fig. 15) is a small colony consisting of 
nine tubular individuals, united together at their bases. All of the in¬ 
dividuals are provided with a circular osculum at their upper ends. The 
largest individual measures 25 mm in total length and 3 mm in greatest 
breadth, the osculum reaching about 2 mm in diameter. The dermal sur¬ 
face of the sponge shows a distinct striation owing to the presence of 
large oxea in dermal cortex. The colour in the preserved state is pale 
brown. 

With respect to the canal system, skeletal arrangement and spiculation,. 
these speciniens are exactly identical with the type specimen. 

Previously known Distributions :—Koajiro and Abratsbo, near Misaki 
(Hozawa). 

Localities Misaki; Bosyu Daibusa. 

Remarks :—This species was first described by H6zawa, using the 
specimens obtained from Koajiro and Abratsbo. The present records 

D Grantessa sagamiana^ Hozawa, 1916, p. 8, PL I., fig. 3, PL II, fig, 12* 
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therefore, is the second report dealing with the occurrence of this species 
in Japanese waters. 


Genus Amphiute HanitscH 

23. Amphiute ijimai H(»;awa 
(PI. Ill, fig. 16) 

Amphiute ijimai, Hozawa, 1916, p. 33, PI. I-, fig. 9, PI TL, fig, 17, texMig. 7; 1929, p. 

313; 1933, p. 8, PI. I., fig. 4. 

In the collection of this species there is a single specimen (PI. Ill, fig. 
16) which was secured in 1938 from a depth of 60 fathoms off Zyoga- 
shima, near Misaki, and which was preserved in the Museum of thc', Misaki 
Marine Biological Station. 

The sponge is of an elongated tube, broadest at a part a little below 
the middle and becomes gradually narrower towards both ends. The total 
length is 84 mm and the greatest diameter is about 17 ram. An osculum 
at the upper end of body is naked and is nearly circular in shape with 
a diameter of about 7 mm. The body wall is about 2 mm thick in the 
middle parts of the sponge body. The gastral cavity is deep and extends 
through the entire length of the sponge body. The colour in alcohol is 
white. 

In external features, internal structures, and in the spiculation, the 
present specimen conforms very well with the type. 

Previously known Distributions :—Doketsba in Sagami Sea, Senoumi 
in Siiruga Bay (Hozawa). 

Locality :—Off Zyogashima near Misaki. 


Genus Vosmaeropsis Dendy 

24. Vosmaeropsis japonica H6zawa 
(PI. m, fig, 17) 

Vosmaeropns japonica, H6zawa, 1929, p. 324, PI, VI,, figs, 34, 35, text-fig. IH; 1M0, p, 
143, PL VI., fig. 6, 

Nine specimens in the collection were assigned to this species. Two 
of them were collected by Dr. Eri at Abratsbo, one at Nak&aki by the 
same person, one by Prof. Okaoa off Tateyania, and the remaining five 
were secured by the writer in the neighbourhood of the Mitsui Institute 

M^iue Biology, near Shimoda. 
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The largest specimen (PL III, jSg. 17) which was obtained from Abra- 
tsbo is a solitary individual of a more or less laterally compressed cylindrical 
form and is narrowed towards the upper end where an osculum is situated. 
It is 23 mm long, 11mm broad at the broadest parts, and about 6 mm 
thick, in the middle parts of the body. The dermal surface is highly hispid 
owing to the projecting oxea. 

The colour of the specimens is grey or nearly so, and the texture is 
moderately elastic. 

With regard to the canal system, internal structure, spicules, etc., the 
present specimens seem to agree well with the type specimen. ' 

Previously known Distribution: —Sagami Sea (Hozawa). 

Localities: — Misaki; Nokozaki; Tateyama ; Shimoda. 

25. Vosmaeropsis maculata Hozawa 
(PI III, fig. 18) 

Vosmaeropsis maculata, Hozawa, 1929, p. 321, PL V., figs. 32, 33, text-fig. 17; Tanita, 
1941, p. 273, PL 17, fig. 6. 

Numerous specimens of this species obtained from three different 
localities exist in the collection. Two of them were secured in the neigh¬ 
bourhood of Misaki, five were collected from Shimoda, and the remaining 
ones were obtained in the neighbourhood of Awa-Kominato. Each of them 
is provided with a naked circular osculum at the upper end. The dermal 
surface appears smooth but is not quite even. They vary from 4 mm to 
17 mm in length. 

One of the specimens taken from Shimoda (PI. Ill, fig. 18) is nearly 
spherical in form and is attached by its base to some calcareous alga. 

The colour of the specimens preserved in alcohol varies from greyish- 
white to nearly white. 

Prefviously known Distributions: — Misaki, Enoura in Suruga Bay 
(H6zawa) ; Ohagawa Bay (Tanita). \ 

Localities: —Misaki; Shimoda; Awa-Kominato. 

IV. Family Grantiidae Dendy 
Genus Ute O. Schmidt 

26. Ute pedunculata Hozawa 
(PL III, fig. 19) 

Ute pedunculata, Hozawa, 1929,' p. 334, PL VI., figs. 40, 41, text-fig. 21. 
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Only a single specimen of this species exists in the collection. It was 
obtained by Dr. Eri from a depth of about 100 fathoms at Yodomi in 
Sagami Sea. The sponge is a solitary individual, provided with a short 
peduncle. The body is in the form of a nearly straight tube with a naked 
osculum at its upper end. The total length of the specimen is 5.2 nun 
and the maximum breadth is 1.3mm. The dermal surface is Hlighily 
hispid when observed with the hand-lens, due to the projecting hairdike 
spicules. The osculum is nearly circular in shape, measuring about 0.7 mm 
in diameter. The specimen preserved in alcohol is white in colour. 
Previously known Distribution :Sd^gdm\ Sea (Hozawa), 

Locality :—Yodomi in Sagami Sea 

Remarks :—The present species was first described by IIoZAWA (1929), 
basing the description upon a specimen which came from Sagami Sea. 
Thus this is the second record of this species as found in Japanese waters, 
although the locality is very close to that of the type specimen. The type 
specimen, as described by Hozawa, was obtained from a depth of 114 
meters in the Sagami Sea, while the present specimen was secured from 
a depth of about 100 fathoms, thus this species seems probably to be 
found in deep sea only. 


Genus Leucandra Haeckel 
1 27, Leucandra abratsbo Hozawa 

, Leucandra abratsbo, Hozawa, 1929, p. 359, PI. IX., figs. 57, 58, text-fig. 29; 1940, p. 53; 
Tanita, 1941, p. 273, PI 17, fig. 7. 

. In the collection there are numerous specimens of this species which 
were obtained from six different localities. Several of them were secured 
by Prof. Okada at Tateyama, some others by Dr. Eri in the neighbour¬ 
hood of the Misaki Marine Biological Station/ while the remaining ones 
were collected by the writer at Awa-Kominato, Simosaki, Misaki, Kama¬ 
kura, and Shimoda. They vary in size, in shape, and in colour considerably* 
The largest specimen forms a solitary individual with a height of 31 mm 
and the greatest breadth is of about 15 mm. 

Previously known Distributions :~Misdki, Noto Wajima (Hozawa) ; 
Ri^zen Enoshima, Onagawa Bay (Tanita). 

Localities: Misaki; Kamakura; Shimoda; Tateyama; Sunosaki; Awa- 
Kominato. . 

Remarks:~ Sndging from the localities of this species above mentioned 
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and from the number of the specimens obtained, this species seems to be 
very common in the Kanto district. 


28. Leucandra dura Hozawa 

(PI. Ill, fig. 20) 

Leucandra dura, Hozawa, 1929, p. 371, PI. XXII., figs. 66-68, text-fig. 33; 1933, p. 15, 
PI. I., fig. 7. 

There is a single specimen of this species in the collection. It was 
collected by means of a lobster-net in the neighbourhood of the Shimoda 
Marine Biological Station and was deposited in the Museum of the same 
Station. 

The sponge forms an amorphous mass with a height of about 15 mm 
and a breadth of 24 mm. It has a single osculum which is naked and 
elliptical in form, measuring 5.2 mm in maximum diameter. The dermal 
surface appears slightly hispid and is harsh to touch. The colour in alcohol 
is white and the texture is compact and very firm. 

Previously known Distributions:. — Misaki, off Omae-zaki (Hozawa). 

Locality: —Nabeta, near Shimoda. 

29. Leucandra foliata Hozawa 

(PL IV, fig. 21) 

Leucandra foliata^ Hozawa, 1918, p. 547, PI. 84, fig. 5, text-fig. 9; 1929, p. 370, PL XI., 
fig. 65. 

A single specimen in the collection was assigned to this species. It was 
collected by means of a dredge from a depth of 15“20 fathoms off Futa- 
machiya by Dr. Eri in 1932. The sponge is foliate and is in the form 
of a shallow cup, attached by a short but stout stalk to some dead shell 
of a Brachippod. The height of the specimen is 17 mm. The osculum 
is an elongated ellipse in shape with a maximum diameter of 20 mm and 
a minimum of 6 mm. The wall of the sponge is thickest in the middle 
parts and it becomes gradually thinner towards the oscular margin. The 
dermal surface is smooth and even. The inner surface, namely the gastral, 
is also smooth but is minutely punctated. The colour in spirit is white. 

Previously known Distributions: —Off Osezaki, Kiushu; off Niijima; 
Doketsba and Okinose in Sagami Sea (Hozawa). 

Locality: —Off Futamachiya, 15-20 fathoms. 
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30. Leucandra hozawai, n. sp. 

‘ (PL IV, fig. 22; Text-fig, 8) 

Only one specimen of this new species was collected by Prof. IPjzawa 
at Koajiro, near the Misaki Marine Biological Station. It (PL IV, fig. 2E) 
is a solitary individual of an oval shape, and is attached to the zoarium 
of some Bryozoa by its lower side. It measured 11 mm in total length 
and 8 mm in greatest breadth. 

The osculum at the upper end is nearly circular in shape ami hasoiot 
any distinct fringe. It measures about 1 mm in diameter and leads into 
a deep gastral cavity. The dermal surface of the sponge is hispid due to 
the projecting large oxea, while the gastral appears nearly smooth to the 
naked eye. ' 

Colour in alcohol is white and the texture is hard and rallicar elastic. 

Structures :— The canal system is of the leiiconoid type. The flagellate 
chambers are spherical or oval in shape, and are densely arranged in the 
chamber layer. 

The dermal skeleton is rather thin, consisting mainly of a few layers 
of tangentially arranged triradiates. In addition to these spicules, large 
oxea project from the dermal surface. The tubar skeleton is composed 
of slightly sagittal triradiates which are very numerous and are set together 
without any definite order, and of basal rays of subgastral triradiates. 
The walls of the larger exhalant canals are provided with a number of 
quadriradiates. 

The gastral skeleton is as thick as the dermal, being made up of the 
paired rays of subgastral triradiates and of gastral tri- and quadriradiates. 
The last two sorts of spicules are placed parallel to the gastral surface 
and the short apical rays of the gastral quadriradiates project into the 
gastral cavity. Nearer the osculum the gastral spicules become m'uch more 
strongly sagittal. The oscular margin is thin and consists externally of 
the dermal triradiates and large oxea and internally of the spicuk^s the 
same as those forming the gastral skeleton. 

Spicules (Text-fig. 8):— Dermal triradiates (a) slightly sagittal Basal ‘ 
ray straight, gradually tapering to a rather^sharply pointed erid, 8(M30/^ 
long and 10-14;^ thick at base. Paired rays equal, either straight or 
slightly curved backwards, longer than basal ray, l30“«]90/i long and 10 
“^14/^ thick at base. 

Tubar triradiates (b) also sagittal. Basal ray straight, sharply pointed, 
180-220long and 12-18thick at base. Paired rays equal, nearly 
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straight, 160-250 long and 12-18 ^ thick at base. 

Quadriradiates of the larger exhalant canal (c) are of about the same 
size and shape as the tubar triradiates with addition of apical ray, which 
is shorter «than the facial rays, nearly straight, about 50/^ long and IZp 
thick at base. ^ 

Subgastral, triradiates (d) sagittal. Rays are of the same thickness 
being 14-17 fi. Basal ray straight, longer than paired rays, varies froni 
180 jW to 290 /-« in length. Paired rays straight, more widely divergent 
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than in the case of the tubar triradiates and long* 

Gastral triradiates (e) strongly sagittal. Basal ray straight^ niiudi shorter 
than paired rays, 120*~*140/^ long and 12/-< thick at base. Paired rays 
widely divergent, either straight or slightly curved backwards, 220 2h0 
long and 12 p- thick at base. 

Gastral quadriradiates (f) similar to triradiates of the sana% ex(*epi for 
the presence of apical ray. Apical ray slightly curved oralwards, sliarply 
pointed, shorter than facial rays, 50-60/^ long and 10 12/^ thick at has(^. 

Triradiates and quadriradiates of the oscular margin are of about tln^ 
same size as those of the gastral, differing only in wider oral angles. 

Large oxea (g) stout, spindle-shaped, slightly curved, ralher sliarply 
pointed at both ends, 430-1400^ long and 40-70/^ thick in the thickest 
parts. 

Locality Koajiro, near Misaki. 

Remarks :—This species bears a marked resemblance to lAwmidra 
paucispina Hozawa^^ in external form, but it may be easily distinguisIuHl 
from the latter species by the absence of microxea and subgastrai (fuadri- 
radiates, and moreover by the differences in spiculations. 

This specific name was dedicated to Prof. Hozawa, who is the collector 
•of the type specimen. 

31. Leucandra impigra, n. sp. 

(PI. IV, fig. 23; Text-fig. 9) ’ 

The collection contains numerous specimens of this new species. They 
were collected by the writer at Kamakura and Enoshima. The general 
external appearance of the sponges varies a good deal with respect to the 
size. In some specimens they are solitary and irregularly massive with an 
osculum at their upper ends, while the others form a colony of sevcmid 
individuals, all united together at their bases. 

The largest specimen which has served as the type of this new species 
(PI IV, fig. 23) is a colony consisting of three individuals and is 10 mm 
high and 12 mm broad. There is found an Osculum at the upper end of 
each individual. The osculum is nearly circular in shape with a diameter 
of about 1 mm and has a very %ebly developed oscular fringe. The dermal 
surface is highly hispid owing to the large oxea projecting from it, while 
the gastral seems to be smooth to the naked eye. 

Colour in alcohol is dirty white and the-texture is very hard^ 

n Leucandra paucispina, HOzawa, 1929,- p. 356, PI. IX., figs. 55, 56, text-fig. 28. 
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Structures ;— The canal system is leuconoid. The flageHate chambers 
are nearly spherical in shape, measuring 60-80/-^ in diameter and are 
densely arranged in the chamber layer. 

The dermal skeleton is not well developed, being hardly distinguishable 
from the tubar skeleton. It consists of triradiates which are tangentially 
placed in a few layers and of thinly scattered microxea. The large oxea 
occur here and there and project from the dermal surface. 

The skeleton of the chamber layer is mainly composed of numerous 
triradiates which are densely set together, the basal rays of the subgastral 
triradiates are also added to the skeleton. The gastral skeleton is made 
up of paired rays of subgastral triradiates and of tangentially arranged 
gastral tri- and quadriradiates. The short apical rays of the gastral quadri- 
radiates project into the gastral cavity. The gastral microxea are very 
numerous, and are densely distributed, lining' the entire gastral cavity and 
the entrances of the larger exhalant canals. 

The oscular* margin is thin and is the continuation of the dermal and 
gastral skeleton, thus there are no special oscular spicules to be mentioned 
except for the spicules having wide divergent oral angles. 

Spicules (Text-fig. 9) :— Dermal triradiates (a) slightly sagittal. All rays 
are of nearly equal thickness. Basal ray straight, rather sharply ended, 
shorter than paired rays, 85-140/^ long and 14-22/^ thick at base. Paired 
rays equal, either nearly straight or slightly curved backwards, 90-160/^ 
long and 14-22 ju thick at base. 

Tubar triradiates (b) exactly similar to the dermal triradiates. 

Subgastral triradiates (c) sagittal. Basal ray straight, longer than 
paired rays, 120-180/^ long and 14-22 thick at base. Paired rays widely 
divergent, slightly curved backwards in basal parts, 100-160/^ long and 
14“22/^ thick at base. 

Gastral triradiates (d) also sagittal. Basal ray straight, sharply pointed, 
150-185/^ long and 10”"12/^ thick at base. Paired rays equal, slightly 
curved backwards, 130““210^ long and 10-12thick at base. 

Gastral quadriradiates (e) exactly rimilar to the gastral triradiates, except 
for the presence of short apical ray. Apical ray curved upwards, sharply 
ended, shorter and thinner than the facial rays, about 40/^ long and 8/i 
thick at base. 

Large oxea (f) very stout, spindle-shaped, slightly curved^ tapering to 
both ends, varying a good deal in length, 0.8-1.7mm long and 40-120 
thick in the thickest parts. 

Dermal microxea (g) the same as those of the gastral, either straight 
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Text-fig. 9. Leucandra impigra, n. sp. dermal triradSates; iul)ar Iri" 
radiates; c, subgastral triradiates; d, gastral triradiates; e, gastral quadriradiates; 
f, large oxea: g, microxea. (a~e xl50, f XfiO* g x240) 


or slightly curved being 55-80long and 4-6/< thick in the middle parts. 
The one end is provided with many spine-like protuberances arranged on 
the sides while the other is singly pointed. 

LocalitiesKamakura and Enoshima, Province Sagami. 

JiemarAs:—This species is obviously very closely related to Leucandra 
ahratsbo Hozawa'^ which was first described by Hozawa using a single 
specimen taken from Misaki. There are, however, certain marked differ¬ 
ences in spiculation between these two species. For instance, in the shape 
and size of gastral radiates and of microxea, and especially in the presence 
in the present species of the gastral microxea, which are entirely wanting 
in L. ahratsbo. 

Leucandrd ahratshof Hozawa, 1929, p. 359, PL 9, figs. 57, 58, text-fig, 29. 
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32. Leucandra magna, n. sp. 

(PI. IV, fig. 24; Text-fig. 10) 

This new species is represented in the collection by a single specimen. 
It was obtained by Dr. Eri off Daibusa, in Bosyu, from a depth of 100- 
200 fathoms. 

The sponge is a solitary person of an elongated cylindrical form, being 
bent near the base which is attached to a foreign object. The osculum 
at the upper end is oval in shape with a maximum diameter of 5 mm and 
appears to be naked. The total length of the body is 50 mm, the greatest 
breadth is about 13 mm and the body wall is about 1.5 mm thick in the 
middle parts. The dermal surface is slightly hispid due to the projecting 
oxea but that of the gastral is smooth. The gastral cavity is very large 
and extends through the entire length of the sponge body. 

The colour in alcohol is nearly white and the texture is moderately 
firm. 

Structures :— The canal system is of the leuconoid type. The flagellate 
chambers are ovoid or spherical, with a diameter of 80-140/^. 

The dermal skeleton is composed of several layers of sagittal triradiates 
which lie parallel to the dermal surface. Their basal rays are pointed 
more or less downwards. The large oxea which occur here and there in 
nearly vertical disposition in the sponge wall, project outwards on the 
dermal surface to some extent. The hair-like spicules are rather scarce 
and lie at nearly right angles to the dermal surface. 

The tubar skeleton is made up of triradiates only. They are scattered 
in the chamber layers. 

The gastral skeleton is thinner than the dermal, consisting of triradiates 
placed tangentially in two or three layers. Most of their basal rays are 
directed towards the sponge base. 

The oscular margin is very thin but without any fringe and consists 
of triradiates and a few linear spicules. The basal rays of the former 
kind of spicules run parallel with the latter. 

Spicules (Text-fig. 10)Dermal triradiates (a) sagittal. All rays nearly 
equally thick and gradually sharply pointed. Basal ray straight, longer 
than paired rays, 410-490 long and 12-20/^ thick at base. Paired rays 
slightly curved forwards, 230-310/^ long and 12-20/^ thick at base* 

Tubar ^ triradiates (b) slightly sagittal but three angles being nearly 
equal. Basal ray straight, sharply pointed, longer than paired rays, 300- 
720/^ long and 25-50/^ thick at base. Paired rays nearly equal, straight, 
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Text-fig. 10. Leucandra magna, n. sp. a, dermal Lriraclmtea; b, iubiir tri“ 
radiates; c, gastral triradiates; d, triradiates of oscular margin; f% ox<»a. 

(all x80) 


260-470/^ long and 25-50/i thick at base. 

Gastral triradiates (c) sagittal. Basal ray straight, longer than pain'd 
rays, 270-350long and 14-20thick at base. Paired rays eiiual, 
slightly curved forwards, 200-310long and 14-20/^ thick at ba.sc. 

^ Triradiates of the oscular margin (d) strongly sagittal. ^ Basal ray 
straight, longer and thinner than paired rays, 320-400long and about 
thick at base. Paired rays equal, widely divergent, 150-240long 
and 10-12/< thick at base. ' 

, Oxea (e) slightly curved, sharply pointed at both ends. The distal end 
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of oxea is provided with a feebly developed lance-head while the proximal 
is solely sharply pointed. It measures 700 f^-1 mm in length and 40-55 
in thickness in the thickest parts. , 

Hair-like oxea slender, nearly uniformly thick with both ends sharply 
pointed. The free ends are usually found broken off. An example of the 
spicules measured 900/^ long and 3/^ thick. 

Locality: — Bosyu Daibusa, 100-200 fathoms. 

Remarks: —This species seems to be closely related to Leucandra 
pulvinar (Haeckel) and to L. kurilensis H6zawa"\ but is readily dis¬ 
tinguished from both species by its external features and by the shape of 
oxea and of other spicules. This new species may be easily distinguished 
from other members of the same genus by fhe absence of quadriradiates. 

33. Leucandra mitsukurii Hozawa 

Leucandra mitsukurii, Hozawa, 1929, p. 350, p. 8, figs. 50-52, text-fig. 26. 

This species is represented by two specimens in the collection. They 
were obtained by Prof. HozAWa from Shimoda in 1933. The larger 
specimen is nearly oval in form and is provided with a circular osculum 
of 1mm diameter directed towards one side of the body. The sponge 
measures 8 mm in height, 6 mm in breadth, and 4 mm in thickness. The 
dermal surface is hispid owing to the projecting oxea, while the gastral 
appears nearly smooth to the naked eye. The body wall is 2nim thick 
in the thickest parts. 

The smaller one has a form somewhat irregularly massive with the 
height of about 6 mm. 

The colour of the both specimens is white and the texture hard. 

Previously known Distribution: —Misaki (Hozawa). 

Locality: —Shipioda. 

34. Leucandra multituba HdzAWA 

(PL IV, fig. 25) 

Leucandra multituba, Hozawa, 1929, p. 365, PL X., figs. 61, 62, text-fig. 31. 

Twelve specimens of this species were obtained from the three different 
localities of > Misaki, Shimoda, and Awa-Kominato. They are either solitary 
or colonial, composed of several individuals united together af their bases. 

Leucortis pulvinar, Haeckel, 1872, p. 162, Taf. 29. 

Leucandra kurilensis, Hozawa. 1918, p. 549, PL 85, fig. 11, text-fig. 10. 
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The largest specimen (PL IV, fig 25) is a solitary one in the form of 
slightly laterally compressed ovoid, provided with an osculnm at the upper 
end. It measures 31mm in total length and 20 mm in greatest l>readth. 
The osculum which is surrounded by a well-developed collar is ncnirly cir¬ 
cular in shape with a diameter of 3 mm* The dermal surface is hispid 
from the projecting oxea. 

The colour of the specimens in alcohol varies from nearly while to 
dark-gray. The texture is very firm. 

Previously known Distribution :—Misaki (Hozawa)* 

Localities :— Misaki; Shimoda; Awa-Kominato* 

35. Leucandra nakamurai, n, sp. 

(PI. IV, fig. 26; Text-fig. 11) 

This new species is represented in the collection by five specimens. 
They were secured by the writer from the two different localities of Awa- 
Kominato and in the neighbourhood of the Mitsui Institute of Marine 
Biology, near Shimoda. Each of them forms a solitary individual with an 
osculum at the upper end* The writer has selected the largest specimen 
taken from Shimoda and shown in PI. IV, fig. 26 on which to base the 
following descriptions. ^ 

The sponge represents an irregularly curved and laterally compressed 
massive body provided with a naked osculum 1x1.8mm wide. It was 
found attached to a sea-weed. It measures 10 mm in height, 7.5 mm in 
greatest breadth, and about 4 mm in the maximum thickness. The rlormal 
surface of the sponge is not even and appears slightly hispid due to the 
projecting oxea. To the naked eye the hispidity of the gastral was not 
recognized. 

The colour in alcohol is yellowish-white and the texture is rigid. 

Structures:— The canal system is of the leuconoid typo. The flagellate 
chambers are circular or oval in cross-section, with a diameter of 60 95 /i 
and are densely packed in the chamber layer. The dermal skeleton is 
made up of triradiates, large oxea, and microxea. The triradiates are 
arranged tangentially and are set in a few layers without any definite 
orientation. The large oxea are in sparse distribution, and each of these 
projects to some extent from the dermal surface. The microxea which 
are found in scattered distribution, project nearly vertically from the surface. 

The skeleton of the chamber layer is composed of stout triradiates 
Which are densely and irregularly set together in the layer. The wall of 
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the larger exhalant canals are lined with quadriradiates with their apical 
rays projecting into the canals. The gastral skeleton is as thick as the 
dermal consisting of gastral tri- and quadriradiates. They are placed 
tangentially in a few layers and the short apical rays of the gastral quadri¬ 
radiates project into the gastral cavity. 

Spicules (Text-fig. 11);— Dermal triradiates (a) regular. Rays equally 
thick, sharply pointed, 170-350 long and 16-30^ thick at base. 

Tubar triradiates (b) also regular, distinctly stouter than the dermal. 
Rays stout, tapering to rather sharp end, even in outline, 180-350/^ long 
and 30-60/^ thick at base. 



Text-fig.- 11. Leucandm nakamurai, n. sp. a, dermal triradiates; tubar 
triradiates; c. quadriradiates of larger exhalant canal; d, gastral triradiates; e> 
gastral quadriradiates; f, large oxea; g, microxea. (a~f xlOO, g XJEOO) 
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Quadriradiates of the larger exhalant canals (c) regular or suhregolar 
with a short apical ray. The facial rays equal in length and in thickne^ss, 
straight, sharply pointed, 230-330/^ long and 18-25/^ thick al l)as(\ Apical 
ray short, slightly curved, sharply ended, 55-95/^ long and 20/^ tliick at 
base. 

Gastral triradiates (d) sagittal. Basal ray straight, tap<Ting to sharply 
pointed end, shorter than paired rays, 120“-220/^ long and 15 29/^ thk*k 
at base. Paired rays equal, either straight or slightly cnirvccl, widedv 
divergent, 190-280^ long and 15-20/^ thick at base. 

Gastral quadriradiates (e) similar to the gastral triradiates except 
the presence of short apical ray. Apical ray slightly curved, sharply 
pointed, shorter and thinner than facial rays, 35“6()/^ long and 15/^ thick 
at base. 

Large oxea (f) stout, spindle-shaped, usually curved, tapering to l)oth 
ends, 500-850/^ long and 45-60/^ thick at the thickest portion. 

Dermal microxea (g) slightly curved, sharply pointed at one (md, whil(‘ 
the other forms a lance-head. They measure 60“ 90/^ long anti d fi// 
thick at the head. 

Localities :— Awa-Kominato; Shimoda. 

Remarks :—In external form the present species bears a marktHl 
resemblance to Leucandra spissa (Urban) while in the^ spiculation it 
approaches L. rigida HozAWA^k Urban’s species, however, differs from 
the present species in spiculation, especially in the shape of microxea and 
of gastral quadriradiates. L, rigida differs from the present species not 
only in external form, but also in the presence of microxea in both the 
dermal and gastral skeleton. I have dedicated this species to the late 
Dr. Nakamura who rendered the writer courteous help during his stay 
at the Kominato Marine Biological Station and who died shortly after 
that time. 


36. Leucandra pacifica Hozawa 
(PL IV, fig. 27) 

Leucandra pacifka, Hozawa, 1929, p. 368, PL X„ figs. 63, 64, lGxt;fig. 32. 

The collection contains four specimens of this species. The first specimen 
was collected from a depth of about 70 fathoms off Mikomoto, Province 
Izu, and the secon d was secured from Misaki, while the remaining two 

« Leucoma spissa, Urban, 1908, p. 21. Taf. IV., figs 1-26 
Leucamlra rigida, Hozawa, 1940, p. 44, PI. IV., fig. 3, toxt-fig. 6. 
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were obtained from a depth of 100-200 fathoms off Shimasita. 

They vary in size and shape. The largest specimen (PL IV, fig. 27) 
which came from Shimasita consists of a single tubular individual with 
massive lower portion. It is about 30 mm high and about 15 mm broad 
in the broadest parts. The osculum at the upper end is naked and is 
elliptical in shape, measuring about 4 mm by 2.5 mm. The dermal surface 
is uneven and is harsh to touch. 

The specimen which came from Mikomoto is not a perfect one, having 
the lower portion torn off. 

The specimen from Misaki is the smallest and is sac-like in form, 
measuring 12 mm in height. 

Previously known Distribution: —Doketsba, in Sagami Sea (H4zawa). 

Localities :— Off Mikomoto; Shimasita ; Misaki. 


37. Leucandra sola, n. sp. 

(PI. IV, fig. 2«; Text-fig. 12) 

This new species is based upon a single specimen preserved in the 
Museum of the Shimoda Marine Biological Station. It (PL IV, fig. 28) 
is a solitary cylindrical individual with a height of 13.5 mm and a maximum 
diameter of 4 mm. The osculum at the upper end of the body is nearly 
circular in shape with a diameter of 2 mm and is surrounded by a feebly 
developed collar. It leads into a deep and narrow gastral cavity extending 
throughout the entire length of the sponge. The body wall measures about 
1.3 mm in thickness in the middle parts of body. The dermal surface is 
slightly hijjpid and the gastral is equally hispid. 

The colour of the sponge in a preserved state is white and the texture- 
is hard and brittle. 

Structures:—Owing to the bad state of preservation, it is difficult to- 
make out any details concerning the canal system, but is seems to be of 
the leuconoid type. 

The dermal skeleton is very thin being composed of tajjgentially placed 
triradiates, and the microxea thinly covers the dermal surface, each of 
which stand at various angles to the dermal surface. The tubar skeleton 
is made up of triradiates which are variable in size and are thickly and 
irregularly set together. The walls of the larger exhalant canals are lined 
with quadriradiates with apical rays projecting into the canal. 

The gastral skeleton is thicker than the dermal and may be distinguished 
fairly well from that of the chamber layer. It consists of several layers 
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'■of quadriradiates which have long apical rays and downwardly directed 
basal rays. The oscular margin is composed of linear spicules and of 
.quadriradiates placed densely and provided with strongly divergent paired 
rays. 

Spicules (Text-fig. 12):—Dermal triradiates (a) subregular or slightly 
sagittal. Basal ray straight, sharply pointed, d00-2(S0/^ long and 20 2B/' 
thick at base. Paired rays equal, either straight or very sligliily curved 
forwards, 290-360long and 20-25/^ thick at base. 
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Tubar triradiates (b) nearly similar to the dermal triradiates, but vari¬ 
able in size. Basal ray straight, tapering to sharp end, 270-410/^ long 
and 17” 25 thick at base. Paired rays 285-360/^ long and 17-25thick 
at base. 

Quadriradiates of the larger exhalant canals (c) have facial rays slightly 
sagittal. Basal ray straight, slightly longer than paired rays, 170-230 
long and 10-15thick at base. Paired rays curved forwards, 160-210 
long and 10-15/^ thick at base. Apical ray slightly curved, sharply pointed, 
shorter and thinner than facial rays, 70-100/-^ long and 8-10thick at 
base. 

Gastral quadriradiates (d) strongly sagittal. Basal ray straight, much 
longer than paired rays, 230-350/^ long and 10-20/^ thick at base. Paired 
rays equal, either straight or slightly curved, 180-230/^ long and 10-20/^ 
thick at base. Apical ray sharply pointed, variable in length, thinner than 
facial rays, 160-350/^ long and 8-12/^ thick at base. 

Quadriradiates of oscular margin (e) strongly sagittal. Basal ray straight, 
longer and thinner than paired rays, 250-330/-< long and 8-10/^ thick at 
base. Paired rays equal, widely divergent, curved backwards, 190-250/^ 
long and 10-14/^ thick at base. Apical ray slightly curved oralwards, 
sharply pointed, 180-200/^ long and about 8ju thick at base. 

Large oxea (f) slightly curved, not even in outline, sharply pointed at 
both endk, measuring up to 1.5 mm in length and about 45/-^ thick in the 
middle parts. 

Microxea (g) nearly straight, sharply pointed at both ends, but one of 
which forms a lance-head, 60-80/^ long and 3-5/^ thick in the thickest 
parts. 

Locality :— Shimoda. 

Remarks :—This species bears a marked resemblance to Leucandra 
vitrea (Urban) in external form, while in spiculation it approaches to L. 
abratsbo HozAWA'^k But Urban’s species differs from the present species 
in spiculation. This species may be easily distinguished from L. abratsbo 
not only by the external appearance but also by the absence of gastral 
triradiates and by other details. 

38. Leucandra tuberculata Hozawa 
(PL IV, fig. 29) 

Leucandra tuberculata^ Hozawa, 1929, p. 432, PL 8, figs. 44, 45, text-fig. 23, 

Leuconia vitrea, Urban, 1908, p. 37, Taf. VI., figs. 20-38. 

Leucandra abratsbo', Hozawa, 1929, p. 3.59, PL 9, figs. 57, 58, text-fig. 29. 
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This species is represented by three small specimens. One of them 
was collected by Prof. Hozawa in 1933 in the neighbourhood of the 
Shimoda Marine Biological Station and the remaining l.wo were secured 
by the writer from Sunosaki, Province Awa. 

The largest specimen (PL IV, fig. 29) which came from Shimoda. 
consists of a solitary individual of sac-like shape, somewhat irregularly 
curved and provided with an osculum at the upper end. The sponge is 
about 9 mm long and 5.8 mm in greatest breadth. The osculum is elliptical 
with the greatest diameter of 1.3 mm. 

Previously known Distribution: —^Koajiro, near Misaki (Hozawa). 

Localities: — Shimoda ; Awa-Sunosaki. 

Remarks: —This species was first described by Hozawa (1929). Th(.^ 

present paper, therefore, makes known the occurrence of this species in 
Japanese waters for the second time. The dermal skeleton of this species 
is extremely thick, and as Hozawa noticed in his original description, it 
occupies 1/5--1/3 of the entire thickness of the body wall. This species 
may be easily distinguished from other species of the genus by this 
characteristic and by other as well. 

39. Leucandra valida Lambe 

Leucandm valida, Lambe, 1900, p. 32, PI. 4, fig. 10, PI. 5, fig. 11; Dundy and R«w, 
1913, p. 771; Tanita, 1941, p. 275, PI. 8, fig. 9, text-fig. 3. 

Seven specimens of this species are contained in the collection. They 
were collected by the writer from Sunosaki and Shimoda. Each of them 
represents a solitary individual of a subcylindrical form, showing an osculum 
which is surrounded by a well-developed collar at the upper end. The 
largest specimen measures about 8 mm in height and 5 mm in greatest 
breadth. The colour in alcohol varies from nearly white to grey. 

Previoitsly known Distributions :■ .Davis &ait, Exetor Harbour (Lamhk); 

Onagawa Bay, off Rikuzen Izushima (Tanita). 

Localities' —Bosyu Sunosaki; Shimoda. 

V. Family Amphoriscidae Dendy 
Genus Leucilla Haeckel 

40. Leucilla hirsut^^ n. sp. 

(PI. IV, fig. 30; Text-fig. 13) ' 

This new species is represented by two specimens in the collection. 
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They were collected by the writer from the shore of Awa-Kominato. 

The larger specimen (PI. IV, fig. 30) which is herewith made the type 
of the species, is a solitary individual of elongate cylindrical form, more 
or less curved and laterally compressed, being broadest at the lower parts. 
The total length is 8 mm and the greatest breadth is about 3 mm. The 
osculum at the upper end is nearly circular, with a diameter of 1 mm and 
is surrounded by a well-developed oscular collar. The dermal surface is 
hispid doe to the projecting oxea and the gastral is also rough from the 
projecting apical rays of the gastral quadriradiates. 

The colour in alcohol is white and the texture is firm. 

Structures :— The canal system is of the leuconoid type. The flagellate 
chambers are thickly packed among the well-developed inhalant and ex- 
halant canals and are nearly spherical in form, measuring 50-80/^ across. 

The dermal skeleton is composed of: 1) the tangentially placed tri- 
radiates; 2) the facial rays of subdermal quadriradiates, arranged parallel 
to the dermal triradiates; 3) large oxea occuring here and there in the 
sponge wall, with their distal ends projecting from the dermal surface at 
nearly right angles; and 4) the rather densely distributed microxea. 

The tubar skeleton is made up of the apical rays of subdermal quadri¬ 
radiates and of a few confused layers of tubar quadriradiates. The gastral 
skeleton is mainly consisted of slender quadriradiates with apical rays pro¬ 
jecting into the gastral cavity. Tlie facial rays of subgastral quadriradiates 
may be also ad^ded to the same skeleton. 

The skeleton of the oscular margin is composed of the triradiates with 
basal rays directed downwards and of the longitudinally arranged linear 
spicules forming an oscular collar. 

Spicules (Text-fig. 13) :— Dermal triradiates (a) slightly sagittal. All 
rays are nearly the same thickness of 15-22 /a Basal ray straight, taper¬ 
ing to sharp end, slightly longer than paired rays being 180-220/-« in 
length. Paired I'ays nearly equal, slightly curved forwards and 160-210/i 
long. 

Subdermal quadriradiates (b) also slightly sagittal. Basal ray straight, 
sharply pointed, 210-260/< long and 15-25/^ thick at base. Paired rays 
equal, slightly curved forwards, 180-220/^ long and 15-25/^ thick at base. 
Apical ray straight or slightly curved, sharply pointed, nearly equal to or 
longer than facial rays, 180-260/^ long and 12-23/^ thick at base. 

Tubar quadriradiates (c) nearly similar to the subdermal quadriradiates 
in shape, but are slightly smaller and thinner than the latter. Basal ray 
is 180-230/>« long and 14-22/^ thick; paired rays are 120-250/^ long and 
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long and 10/^ thick at base. Apical ray sharply pointed, curved oral- 
wards, shorter than facial rays, 120-210/^ long and 7-10thick at base. 

Triradiates of the oscular margin (e) sagittal. Basal ray straight, 
thinner than paired rays, about 210long and 6-8thick at base. Paired 
rays equal, widely divergent, curved backwards, about 200p: long and 10/^ 
thick at base. 

Large oxea (f) elongate spindle-shaped, usually curved, sharply pointed 
at both ends, 480-850/^ long and 28-40/^ thick in the thickest parts. 

Microxea (g) nearly straight, sharply pointed at both ends. The inner 
end is solely pointed while the outer is provided with a lance-head. The 
distal half of this kind of spicules is beset with fine spines on its sides.. 
Microxea measure 85-130/>< in length and is 3-6/^ thick measured at the 
thickest parts. 

Linear spicules at the oscular margin straight, nearly uniformly thick 
in the greater part of their length. An example of the spicules measured 
about 1.2 mm long and 5 fJ- thick. 

Locality :— Awa-Kominato. 

Remarks :—The present species belongs without doubt to the genus 
Leucilla, but can not be identified with any previously known species. The 
most conspicuous feature of this species exists in the presence of both large 
oxeai and microxea. Dendy and Row^^ have grouped the members of the 
genus into three sections, namely: A) without oxea; B) with large radially 
arranged oxea or trichoxea, but without microxea; and C) without large 
oxea, but with microxea. Thus it seems to be rather reasonable to add 
the fourth section D, with large oxea and microxea, and in this section 
this new species may be included. 
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EXPLANAI'ION OF THE PLATES 


Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 


T^LATE II 

Lnucosolania izuemis^ n. sp. x2. 
Leucosolenia mutsu Hozawa. x2. 
Leucosolenia protogenas (Haeckel) x2, 
Leucosolenia serica, n. sp. X2. 

Leucosolenia stipitata Dkndy x2. 

Sycon alburn^ n, sp. x2. 

Sycon cylindricum^ n, sp. x2. 

Sycon lutecium^ n. sp. 'x2.^ 

Sycon misakiensis Hozawa x2. 

Grantessa intusarticulata (Carter) x2, 
Grantessa mitsukurii Hozawa. Natural size. 
Grantessa parvuy n. sp. x2. 
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Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 
Fig. 17. 
Fig. 18. 
Fig. 19. 
Fig. 20. 


Fig. 21. 
Fig. 22. 
Fig. 23. 
Fig. 24. 
Fig. 25. 
Fig. 26. 
Fig. 27. 
Fig, 28. 
Fig. 29. 
Fig. 30. 


PLATE III 

Grantessa shimeji Hozawa xl.5. 
Grantessa shimoda, n. sp. x2. 

Heteropia striata Hozawa xl.5. 
Amphiute ijimai Hozawa. Natural size. 
Vosmaeropsis japonica Hozawa Xl.5. 
Vosmaeropsis maculata Hozawa x2. 
Ute pedunculata Hozawa x2. 
Leucandm dura Hozawa Xl.5. 

PLATE IV 

Leucandra foliata Hozawa xl.5. 
Leucandra hozawai, n. sp. X2. 
Leucandra impigra, n. sp. X2. 
Leucandra magna, n. sp. Natural size. 
Leucandra multituba Hozawa x2. 
Leucandra nakamurai, n. sp. x2. 
Leucandra pacifica Hozawa x 1.5. 
Leucandra sola, n. sp. x2. 

Leucandra tuberculata. Hoz.\wa x2. 
Leucilla hirsuta, n. sp. x2. 




KEY TO ALL THE DESCRIBED SPECIES OF THE GENUS 
LEUCOSOLENIA AND THEIR DISTRIBUTION 

By 

Senji Tanita 

Biological Institute, Tohoku Imperial University, Sendai, Japan 
(Received October 20, 1941) 

Since the time that Bowerbank erected the genus Leucosolenia in 
1866, a number of investigators have worked on the same group of cal¬ 
careous sponges and thus many species have been described. The number 
of species hitherto recorded is estimated to be over one hundred. 

In 1872, Haeckel proposed a so-called “ Natural system ” dealing with 
the classification of calcareous sponges. In this system he has divided 
Calcarea into three families of Ascones, Leucones, and Sycones, basing the 
distinguishing characteristics mainly upon the type of canal system. Within 
these families he has distinguished twenty one genera, taking into considera¬ 
tion the natures of spicules they bear, together with the type of canal 
system above mentioned.” 

This system of classification was seemingly convenient in identifying 
the species. However, it has not been accepted by most of the later 
writers, as it was thought to be too artificial. In Haeckel’s system, the 
genus Leucosolenia was placed in the family of Ascoms. 

In 1891, Dendy divided the genus Leucosolenia into three sections of 
$implicia^ Reticulata^ and Radiata, according to the form of the sponge 
body and to the feature of the canal system. 

In 1913, Dendy and Row published a list of all the described species 
of Calcarea arranged systematically. In this paper they have grouped the 
members of Leucosolenia into two sections by the presence or absence of 
oxea. 

It seems to be almost impossible in the present day to prepare a 
complete key to the members belonging to such a large genus as Leuco- 
solenia^ as it is nearly impossible to examine all of the type specimens 
which are scattered in various parts of the world. 

Now I should like to propose a key to all of the known species be¬ 
longing to the genus Leucosolenia, hoping it can be practically; used in 
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future studies. The key, mentioned later, was prepared in most cases 
from the descriptions published, except for some species reported from 
Japanese waters. As a matter of practical convenience, I have selected 
the types and formes of spicules as the main features in distinguishing 
the species. At first, according to the presence or absence of oxea, the 
genus was divided into two sections as Dendy and Row have done. And 
then three groups were distinguished within each section, according to the 
types of spicules they have. 

With regard to the spicules, three main forms are seen amongst the 
Calcarea : 1), the triradiate spicules which are by far the commonest and 
are looked upon as the most primitive form in the case of Calcarea; 2), 
the quadriradiate spicules; and 3), the oxeote spicules. Of the triradiate 
spicules, Haeckel distinguished three groups, namely, regular, sagittal, and 
irregular. When the three angles and the three rays of a spicule are 
equal, it is said to be regular. And when the two angles and two rays 
set in pairs are equal, the spicule is said to be sagittal. In the case of 
an irregular triradiate, all of the three rays are unequal in length and all 
of the three .angles are unlike. As in the case of the triradiates, the 
quadriradiates may also be classified in three types of regular, sagittal, and 
irregular. In most cases the rays of the spicules are straight and are 
generally sharply pointed at their extremities. But they may frequently 
become more or less curved, and sometimes their extremities are blunt or 
spined. 


Key to the Genus Leucosolenia 
SECTION A. WITHOUT OXEA 

Group 1. With Triradiates only 

Dimson 1. Spicules regular 

Subdivision a) Spicules 2 kinds (Dermal large, deep small) 

1. L. osculum (Carter) 

Clathrina osculum. Carter (1885-1886) p. 503. 

Leucosolenia osculum, Dendy (1891) p. 69; Denpy and Row (1913) p. 726. 

2. L. poterium (Heackel) 

Ascetta primordialis var. poterium, Haeckel (1872) p. 16, PI. 1, 2; PI. 5, fig. 1 
Clathrina poterium, Ridley (1881) p. 183. 

Leucosolenia potenum, Polejaeff (1883) p. 35, PL 3, figs. 1, 2; Breitfuss (1897) 
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p. 212; (1898) p. 457, PI. 27, fig. 1; (1932) p. 242; Dendy and Row (1913) 
p. 726. 

Ascetta poterium, Lendenfeld (1885) p. 898; (1885) p. 1084. 

Ascetta conulata, Lendenfeld. fide Beeitfuss (1897). 

3. L. proxima Dendy 

Leucosolenia proxima, Dendy (1891) p. 62, PI. 2, figs. 1, 2; PL 8, figs. 1-4; PL 
13, fig. 2; Kirk (1895) p. 207; Dendy and Row (1913) p. 727. 

4. L. wilsoni Dendy 

Leucosolenia wilsoni, Dendy (1891) p. G3, PL 2, figs. 3, 4; PL 7; PL 11, fig. 3; 
Dendy and Row (1913) p. 727; Tanita, (1942) p. 27. 

Subdivision b) Spicules 1 kind, rays sharply pointed. 

5. L. dictyoides Haeckel 

Leucosolenia dictyoides, Haeckel (1870) p. 243; Lackschewitz (1886) p. 299; 
Breitfuss (1897) p. 211; (1898) p. 458, PL 27, fig. 2; (1932) p. 241; (1935) p. 
10; Dendy and Row (1913) p. 725. 

Ascetta primordialis var. dictyoides, Haeckel (1872) p. 16, PI. 1, 2; PL 5, fig. 1- 
Ascetta dictyoides, Lendenfeld (1885) p. 1084. 

6. L. loculosa (Haeckel) 

Soleniscus loculosus, Haeckel (1870) p. 244. 

Clathrina loculosa, Haeckel (1870) “p. 245. 

Auloplegma loculosum, Haeckel (1870) p. 250. 

Thecometra loculosa, Haeckel (1870) p. 254. 

Ascetta primordialis var. loculosa, Haeckel (1872) p. 16, PL 1, 2; PL 5, fig. 1. 
Ascetta loculosa, Lendenfeld (1885) p. 1085. 

Leucosolenia loculosa, Dendy and Row (1913) p. 726; Breitfuss (1932) p. 242. 

7. L. mutsu Hozawa 

Leucosolenia mutsu, HoZawa (1928) p. 219, PI. 1, figs. 1-3; (1940) p. 35; Tanita 
(1940) p. 165, PI. 8, fig. 1; (1941) p. 267; (1942) p. 23, PI. 2, fig. 2. 

8. L. primordialis (Haeckel) 

Prosycum primordiale, Haeckel (1870) p. 237. 

Olynthus simplex, Haeckel (1870) p. 237. 

Ascetta primordialis, Haeckel (1872) p. 16, PI, 1, 2; PL 5, fig. 1; Lendenfeld 
( 1885) p. 897; (1891) p. 195, PL 8, fig. 1; PI. 9, figs. 23-26; Aenesen (1900) 

p, 12. 

Clathrina primordialis. Carter (1886) p. 510; Minchin (1896) p, 359; Jenkin 
(1908) p. 6; (1908) p. 436; Row (1909) p. 184. 

Leucosolenia primordialis, Lackschewitz (1886) p. 299; Breitfuss (1897) p. 212; 
(1898) p. 12; p. 21; p. 91; (1932) p. 242; (1935) p. 12; Dendy and Row (1913) 
p. 726; Hernandez (1918) p. 10; Burton (1926) p. 71; Br0ndsted (1928) p. 
9, text-fig. 1. 

9. L. protogenes (Haeckel) 

Ascetta primordialis var. protogenes, Haeckel (1872) p. 16, PL 1, 2; PL 5, fig. 1. 
Ascetta procumbens, Lendenfeld (1885) p. 1086. 
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Clathrina primordialis. Carter (1886) p. 510. 

Leucosolenia protogeues, Dendy (1891) p. 58, PI. 3, 6g. 1; PI. 11, fig. 1, PrI'.it- 
FUSS (1897) p. 213; (1932) p. 243; (1935) p. 13; Dendy and Row (1913) p. 
726; Dendy and Frederick (1924) p. 480, PI. 25, fig. 2; Br0ndstud (1926) p. 
297; Tanita (1942) p. 24, PI. 2, fig. 3. 

Subdivision c) Spicules 1 kind, ray.s bluntly ended 

10. L. clathrus (O. Schmidt) 

Grantia clathrus, 0. Schmidt (1862) p. 24, PL 3, fig. 3. 

Clathrina sulphurea, Gray (1867) p. 557; Haeckkl (1870) p. 245. 

Tarrus lahyrinthm, Haeckel (1870) p. 244. 

Ascetta clathrus, Haeckel (1872) p. 30, PL 4, 5,' fig. 3; Lendenfeu.) (1891) p. 
210, PL 8, fig. 4; PL 9, figs. 27-37. 

Leucosolenia clathrus, Kirk (1895) p. 206; Breitfuss (1897) p. 211; (1935) p. 
9; Lackschewitz (1886) p. 299; Dendy and Row (1913) p. 725; Hernandez 
( 1918) p. 9, fig. 1; Topsent (1936) p. 7, fig. 3. 

11. L. coriacea (Montagu) 

Spongia coriacea, Montagu (1812) p. 116. 

Grantia coriacea, Johnston (1842) p. 183, PL 21, fig. 9. 

Leucosolenia coriacea, Bowerbank (1866) p. 34; Gray (1867) p. 556; Carter 
( 1877) p. 42; Hanitsch (1895) p. 206; Breitfuss (1897) p. 211; (1898) p. 12; 
p. 20; p. 91; (1927) p. 28; (1932) p. 241; (1935) p. 7; (1936) p. 6; Dendy 
( 1905) p. 226, PL 13, fig. 8; Lundbeck (1909) p. 457; Row (1909) p. 184; 
Dendy and Row (1913) p. 725; Hernandez (1918) p. 9; Burton (1926) p. 
71; (1929) p. 402; (1930) p. 2; (1933) p. 235; Arndt (1928) p. 18, fig. 6; Row 
and Hozawa (1931) p. 735; Burton and Rao (1932) p. 303; Topsent (1936) 
p. 2, figs. 1, 2; Tanita (1942) p. 20. 

Clathrina sulphurea, Carter (1871) p. 279. 

Clathrina coriacea, Ridley (1881) p. 132; Minchin (1896) p. 359; Jenkin (1908) 

p. 6. 

Ascetta coriacea, Haeckel (1872) p. 24, PL 3, 5, fig. 2; Fristedt (1887) p. 405, 
PL 22, figs. 1, 2; Hanitsch (1890) p. 232; Arnesen (1900) p. 10. 

12. L. himantia (Johnston) 

Grantia botryoides var, himantia, JOHNSTON (1842) p. 183, PL 21, fig. 9. 

Ascetta coriacea var. himantia, Haeckel (1872) p. 24, PL 3, 5, fig. 2. 
Leucosolenia himantia, Dendy and Row (1913) p, 726; Breitfuss (1932) p. 241. 

13. L. psammophila Row and Hozawa 

Leucosolenia psammophila^, Row and Hozawa (1931) p. 736, PL 19, fig, 1. 

Subdivision d) Spicules 1 kind, ends of rays spined 

14. L. sceptrum (Haeckel) 

Ascetta sceptrum, Haeckel (1*872) p. 37, PL 5, fig. 4. 

Leucosolenia sceptrum, Dendy and RoW (1913) p. 727; Hernandez (1918) p. 11. 
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Division 2. Spicules sagittal 

15. L. macleayi (Lendenfeld) 

Ascetta macleayi, Lendenfeld (1885) p. 1086, figs. 7-13. 

Leucosolenia macleayi, Dendy and Row (1913) p. 726; Burton (1930) p. 2; p. 
32; (1932) p. 258; (1934) p. 4; Breitfuss (1932) p. 242; Laubenfels (1932) 
p. 6, fig. 2. 

16. L. pedunculata (Lendenfeld) 

Levcopsis pedunculata, Lendenfeld (1885) p. 1089, fig. 34. 

Leucosolenia pedunculata, Dendy and Row (1913) p. 726. 

17. L. phillipina (Haeckel) 

Ascetta blanca var. phillipina, Haeckel (1872) p. 38, PI. 5, fig. 5. 

Leucosolenia phillipina, Dendy and Row (1913) p. 726; Breitfuss (1932) p. 242. 

18. L. sagittaria (Haeckel) 

Ascetta sagittaria, Haeckel (1872) p. 42, PL 5, fig. 7. 

Leucosolenia sagittaria, Breitfuss (1898) p. 21; (1927) p. 28; (1932) p. 243; 
Dendy and Row (1913) p. 727; Arndt (1928) p. 18, figs. 7, 8. 

19. L. stipitata Dendy 

Leucosolenia stipitata, Dendv (1891) p. 51, PI. 1, figs. 4-6; PI. 4, fig. 2; PL 9, 
fig. 5; Dendy and Row (1913) p. 727; Row and Hozawa (1931) p. 739. 

20. L. ventosa Hozawa 

Leufosolenia ventosa, Hozawa (1940) p. 31, PI. 4, fig. 1, text-fig. 1. 

21. L. vesicula (Haeckel) 

Clistolynthus vesicula, Haeckel (1870) p. 248. 

Ascetta vesicula, Haeckel (1872) p. 41, PL 5, fig. 6. 

Leucosolenia vesicula, Dendy and Row (1913) p. 727. 


Division 5. Spicules irregular 
22. L. flexilis (Haeckel) 

Ascetta flexilis, Haeckel (1872) p. 43, PL 5, fig. 8. 
Leucosolenia flexilis, Dendy and Row (1913) p. 725. 


Division 4, Spicules regular and sagittal 

23. L. blanca (Michlucho-Maclay) 

Guantha blanca, Michlucho-Maclay (1868) p. 221, PL 4, 5; Haeckel (1870) p- 
254. 

Olynthus guancha, Haeckel (1870) p. 237. 

Leucosolenia guancha, Haeckel (1870) p, 243. 

Tarrus guancha, Haeckel (1870) p. 244. 

Nardoa guancha, Haeckel (1870) p. 247. 

Ascetta blanca, Haeckel (1872) p. 38, PL 5, fig. 5;^ Lendenfeld (1891) p. 218, 
PI. 8, fig. 5; Arnesen (1900) p. 9. 
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Leucosolenia blanca, Polejaeff (1883) p. 37, PL 1, fig. 2; PL 3, fig. 3; Lack- 
scHEWiTZ (1886) p. 300; Vosmaer (1887) p. 370; Breitfuss (1896) p. 1; (1897) 
p. 210; (1898) p. 13; p. 19; p. 105; (1932) p. 240; (1935) p. 7; (1936) p. 5; 
Dendy and Row (1913) p. 724; Arndt (1928) p. 19, figs. 9, 10; Br0ndsted 
(1928) p. 12, text-figs. 7, 8; Hozawa (1929) p. 282; Topsent (1936) p. 9, figs. 
4, 5. ■ 

Clathrina blanca, MiNCHiN (1896) p. 359; Jenkin (1908) p. 438, figs. 85-87. 

24. L. challengeri Polejaeff 

Leucosolenia challengeri, Polejaeff (1883) p. 38, PL 1, fig. 1; PL 3, fig. 4; Kirk 
(1895) p. 207; Dendy and Row (1913) p. 724. 

Ascetta challengeri, Lendenfeld (1885) p. 899; p. 1085. 

Division 5, With tripod spicules 

Subdivision a) With tripod and regular spicules 

25. L. clathrata (Carter) 

Leucetta clathrata. Carter (1883) p. 33, PL 1, figs. 13-17. 

Clathrina tripodifera var. gravida. Carter (1885-1886) p. 507. 

Leucosolenia tripodifera var. gravida, Dendy (1891) p. 68. 

Leucosolenia intermedia, Kirk (1895) p. 208, PL 4, fig. 2; Br0NDSTED (1926) p. 
298. 

Leucosolenia clathrata, Dendy and Row (1913) p- 724; Row and Hozawa (1931) 
p. 730; Hozawa (1940) p. 30. 

Subdivision b) With tripod and sagittal spicules 

26. L. pulcherrima, Dendy 

Leucosolenia pulcherrima, Dendy (1891) p, 52, PL 1, fig. 7; PL 4, fig. 3; PL 10, 
fig. 3; Dendy and Row (1913) p. 727. 

Group II. With .Quadriradiates only 
Division 6. Spicules regular 

27. L. convallaria (Haeckel) 

Ascilla gracilis var, convallaria, Haeckel (1872) p. 45, PL 6, figs. 1-7. 
Leucosolenia convallaria, Dendy and Row (1913) p, 725. 

28. L. gracilis (Haeckel) 

Ascilla gracilis, Haeckel (1872) p. 44, PL 6, figs. 1-7. 

Leucosolenia gracilis, Breitfuss (1897) p, 211; Dendy and Row (1913) p. 725. 

29. L. spinosa (Lendenfeld) 

Ascetta spinosa, Lendenfeld (1891) p. 203, PL 8, figs. 2, 16, 21, 22. 

Leucosolenia spinosa, BREITFUSS (1897) p. 213; (1935) p. 15; Dendy and Row 
(1^913) p. 727. 
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Division 7. Spicules sagittal 

30. L. japonica (Haeckel) 

Ascilla japonica^ Haeckel (1872) p. 47, PI. 6, figs. 8, 9. 

Leucosolenia japonica, Dendy and Row (1913) p. 726; Hozawa (1929) p. 285. 

31. L. kagoshimensis Hozawa 

Leucosolenia kagoshimensis, Hozawa (1929) p. 285, PL 1, figs. 6, 7, text-fig. 3. 

Group III. With Triradiates and Quadriradiates 
Division 8. Spicules regular 

Subdivision a) Triradiates equal to quadriradiates 

32. L. canariensis (Michlucho-Maclay) 

Nardoa canariensis, Michlucho-Maclay (1868) p. 230. 

Nardoa sulphurea, Michlucho-Maclay (1868) p. 230. 

Nardoa rubra, Michlucho-Maclay (1868) p. 230. 

Torroma canariensis, Haeckel (1870) p. 244. 

Torroma rubrum, Haeckel (1870) p. 245. 

Ascaltis canariensis, Haeckel (1872) p. 52, PL 9, figs. 1-3; PL 10, fig. 1. 

Ascaltis compacta, ScHUFFNER (1877) p. 404, PL 25, fig. 9. 

Leucosolenia nanseni, Breitfuss (1896) p, 427; (1898) p. 13; p. 106, PL 12, figs. 

1-9; (1932) p. 242; Lundbeck (1909) p. 458. 

Leucosolenia canariensis, Lackschewitz (1886) p. 300, PL 7, fig. 1; Thacker 
(1908) p. 762, PL 40, fig. 3, text-figs. 157-160; Dendy and Row (1913) p. 724; 
Hozawa (1918) p. 528; (1933) p. 2, PL 1, fig. 1; (1940) p. 134, PL 6, fig.-2, 
texf-fig. 2; Breitfuss (1932) p. 240; Tanita (1941) p. 264, PL 17, fig. 1. 

33. L. cancellata Verrill 

Leucosolenia cancellata, Verriu. (1874) p. 393; Lambe (1896) p. 203, PL 3, fig. 
5; (1900) p. 27, PL 2, fig. 5; p. 165; Dendy and Row (1913) p. 724; Breit¬ 
fuss (1932) p. 240. 

34. L. cerebrum (Haeckel) 

Ascaltis cerebrum, Haeckel (1872) p. 54, PL 8, 10, fig. 2. 

AscQtta cerebrum, Lendenfeld (1891) p. 206, PI. 8, fig. 3; PL 9, figs. 38-44. 

^ Leucosolenia cerebrum, Kirk (1895) p. 207; Breitfuss (1897) p. 210; (1935) p. 
8; Dendy and Row (1913) p. 724; Burton (1933) p. 236; Topsent (1936) p. 
17, figs. 8, 9. 

^ 35. L. caroli (Haeckel) 

Ascaltis darwinii var, caroli, Haeckel (1872) p. 57, PL 9, fig. 4; PL 10, fig. 3. 
Leucosolenia caroli, Dendy and Row (1913) p. 724. 

36. L. darwinii Haeckel 

Leucosolenia darwinii, Haeckel (1870) p. 243; Dendy and Row (1913) p. 725. 
Ascaltis darwinii, Haeckel (1872) p. 57, PL 9, fig. 4; PL 10, fig. 3 
Clathrina darwinii, Jenkin (1908), p. 436, t'ext-figs. 81, 82. 
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37. L. minoricensis Lackschewitz 

Leucosolenia miTioricensis-j Lackschewitz (1886) p. 301, PL 7, fifis. 2, 3; Dendy 
and Row (1913) p. 726. 

38. L. serica Tanita 

Leucosolenia serica, Tanita (1942) p. 25, PI. 2, fig. 4, toxt-fig. 2. 

Subdivision b) Triradiates smaller than quadriradiates 

39. L. charybdaea (Haeckel) 

Ascaltis gegenbauri var. charybdaea, Haeckkl (1872) p. 62, PL 9, figs. 6-"8; PL 
10, fig. 5, 

Leucosolenia charybdaea, Dendy and Row (1913) p. 724. 

40. L. gegeDbauri Haeckel 

Leucosolenia gegenbauri, Haeckel (1870) p. 243; Dendy and Row (1913) p. 725. 
Tarrus spongisus, Haeckel (1870) p. 244. 

Ascaltis gegenbauri, HAECKbx (1872) p. 62, PL 9, figs. 6-8; PI. 10, fig. 5. 

Subdivision c) Triradiates larger than quadriradiates ‘ 

41. L. lamarckii Haeckel 

Leucosolenia lamarckii, Haeckel (1870) p. 243; Polejaeef (1883) p. 36; Breit- 
FUSS (1897) p. 212; (1898) p. 14; p. 20; (1932) p. 242; lAmi)iiECK (1909) p. 
457; Dendy and Row (1913) p, 726. 

Aulorrhiza intestinalis, Haeckel (1870) p. 250. 

Ascaltis lamarckii, Haeckel (1872) p. 60, PL 9, fig. 5; PI. 10, fig, 4; Lrndenfeld 
( 1885) p. 901; p. 1087. 

Ascetta lamarckii, Arnesen (1900) p. 11. • 

Subdivision d) Triradiates 2 kinds, large and small; quadriradiates equal 
to small triradiates. 

42. L. decipiens (Haeckel) 

Ascaltis cerebrum var. decipiens, Haeckel (1872) p, 54, PL 8, 10, fig. 2. 
Leucosolenia decipiens, Dendy and Row (1913) p. 725; Hernandes; (1918) p. 9; 
Breitfuss (1935) p. 9. 

43. L. depressa Dendy 

Leucosolenia depfessa, Dendy (1891) p. 65, PL 3, fig. 4; PL 8, fig. 8; PL 11, fig. 
4; Kirk (1895) p. 209; Dendy and Row (1913) p. 725. 

44. L. gardineri Dendy 

Leucosolenia gardineri, Dendy (1913) p. 2, PL 1, figs. 1, 2; PI. 3, figs. 1-3; 
Dendy and Row (1913) p. 725; Hozawa (1940) p. 35. 

45. L. soyo Hozawa 

Leucosolenia soyo, Hozawa (1933) p. 4, PL 1, fig. 2, text-fig. 1. 

46. L. vitrea Row and Hozawa 

Leucosolenia vitrea. Row and Hozawa (1931) p. 740, PL 19, fig. 2, text-fig. 2. 
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Division 9. Spicules sagittal 

47. L. falklandica Breitfuss 

Leucosolenia falklandica, Breitfuss (1898) p. 458, PL 27, figs. 3, 4; (1897) p. 
211; Bendy and Row (1913) p. 725; Burton (1934) p. 8. 

48. L. goethei Haeckel 

Leucosolenia goethei, Haeckel (1870) p. 243; Bendy and Row (1913) p. 725; 
Breitfuss (1935) p. 10. 

Ascaltis goethei, Haeckel (1872) p. 64, PL 9, fig. 9; PL 10, fig. 6. 

Ascetta goethei, Lendenfeld (1891) p. 220, PL 8, figs. 6, 17-20. 

49. L. grantii Hx4ECKEL 

Leucosolenia grantii, Haeckel (1870) p. 243; Bendy and Row (1913) p. 725. 
Ascaltis botryoides var. solanderii, Haeckel (1872) p. 65, PI. 9, fig. 10; PL 10, 
fig. 7, 

50. L. multiformis Breitfuss 

Leucosolenia multiformis, Breitfuss (1898) p. 15, PL 1, fig. 2; PL 4, fig. 26; p. 
21; (1932) p. 242; Bendy and Row (1913) p. 726. 

51. L. solida Brj^ndsted 

Leucosolenia solida, Br0ndsted (1928) p. 17, text-fig. 17. 

52. L. aboralis Brj^ndsted 

Leucosolenia aboralis, Br0ndsted (1928) p. 15, text-fig. 14. 


Division 10. Spicules regular and sagittal 

Subdivision a) No irregular spicules 

53. L. grisea Bendy and Frederick 

Leucosolenia grisea, Dendy and Frederick (1924) p. 480, PL 25, fig- 1; PL 26, 

fig. 1. 

54. L. pelliculata Bendy 

Leucosolenia pelliculata, Dendy (1891) p. 54, PL 3, fig. 2; PL 8, fig. 7; PL 10, 
figs. 1, 2; Bendy and Row (1913) p. 726. 

55. L. rosea Kirk 

Leucosolenia rosea, Kirk (1895) p. 209, PL 3, fig. 1; Bendy and Row (1913) p. 
727. 

Subdivision b) With irregular spicules 

56. L. agassizii (Haeckel) 

Ascaltis lamarckii var. agassizii, Haeckel (1872) p. 60, PI. 9, fiig. 5; PL 10, fig- 4, 
Leucosolenia agassizii, Bendy and Row (1913) p- 724; Breitfuss (1932) p. 239 

57. L. amitsbo Hozawa 

Leucosolenia amitsbo, Hozawa (1929) pt 283, PL 1, figs. 3-5, text-fig. 2. 
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SECTION B. WITH OXEA 
Group IV. With oxea and triradiates 
Division 11. Triradiates regular 

58. L. clarkii (Verrill) 

Ascortis darkiiy Verrill (1873) 

Leucosolenia clarkii^ Dendy and Row (1913) p. 721. 

59. L. dubia Dendy 

Leucosolenia dubia, Dendy (1891) p. 50, PI. 1, fig. 3; PI. 9, fig. 3; Dendy and 
Row (1913) p. 722. 

60. L. horrida (Haeckel) 

Ascortis horrida, Haeckel (1872) p. 69', PL 11, fig. 1; PI. 12, fig. 1. 

Leucosolenia horrida, Dendy and Row (1913) p. 722. 

Division 12. Triradiates sagittal 

61. L. angulata (Lendenfeld) 

Ascandra angulata, Lendenfeld (1891) p. 226, PL 8, figs, 9-14; Arnesen (1900) 
p. 13. 

Leucosolenia angulata, Dendy and Row (1913) p. 721; Breiteiiss (1927) p. 27. 

62. L. corallorhiza (Haeckel) 

Sycorhiza corallorhiza, Haeckel (1870) p. 249. 

Ascortis corallorhiza, Haeckel (1872) p. 73, PL 11, fig. 4; PL 12, fig. 4. 
Ascandra corallorhiza, Breitfuss (1898) p. 22; Arnesen (1900) p. 14. 
Leucosolenia corallorhiza, Dendy and Row (1913) p, 721; Breitfuss (1932) p. 241. 

63. L. fabricii O. Schmidt 

Leucosolenia fabricii, O. ScHMiDT (1870) p. 73; Haeckel (1870) p. 243; Dendy 
and Row (1913) p. 722; Breitfuss (1927) p. 28; (1932) p. 241; (1936) p. (i 
Ascortis fabricii, Haeckel (1872) p. 71, PL 11, fig. 3; PL 12, fig. 3. 

Asandra fabricii. Breitfuss (1897) p. 214; Lundbeck (1909) 458. 

64. L. lacunosa (Johnston) 

Grantia lacunosa, JoHNSTON (1842) p. 176, PL 20, figs. 2, 3. 

Nardoa lacunosa, Schmidt (1862) p. 8; Haeckel (1870) p. 247.i 
Leucosolenia lacunosa, Bowerbank (1866) p. 32; (1872) p. 9, Pi. 4, figs, 1-8; 
Gray (1867) p. 555; Dendy and Row (1913) p. 722; Breitfuss (1927) p. 28; 
(1932) p. 241; (1935) p. 11; Burton (1930) p. 14; Topsent (1936) p. 14, figs. 
6, 7. 

Ascortis lacunosa, Haeckel (1872) p. 70, PL 11, fig. 2; PI. 12, fig. 2; Hanitsch 
(1890) p. 233. 

Division 13. Triradiates irregular 

65. L. fragilis (Haeckel) , 
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Letwosolenia thamnoides, Haeckel (1870) p. 243. 

Ascortis frogiliSi Haeckel (1872) p. 74, PL 11, figs. 5-9; PI. 12, fig. 5. 

Ascandra fragilis, Breitfuss (1897) p. 214; Arnesen (1900) p. 15. 

Leucosolenia fragilis, Dendy and Row (1913) p. 722; Breitfuss (1927) p. 28; 
Arndt (1928) p. 21, figs. 14, 15. 


Group V, With oxea and quadriradiates 

Division 14, Quadriradiates regular 

66. L. irregularis Jenkin 

Leucosolenia irregularis, Jenkin (1908) p. 440, text-figs. 80-90; Deney and Row 
(1913) p. 722. 

Division 15. Quadriradiates sagittal 

67. L. armata (Haeckel) 

Olynthus pocillum, Haeckel (1870) p. 237. 

Asculmis armata, Haeckel (1872) p. 77, PL 13. 

Ascandra armata, Arnesen (1900) p. 13. 

Leucosolenia armata, Dendy and Row (1913) p. 721. 

Division 16. Quadriradiates regular and sagittal 

68. L. stolonifera Dendy 

Leucosolenia stolonifera, Dendy (1891) p. 46, PI. 1, fig. 2; PI. 6, figs. 1-3; PL 9, 
# fig. 2; Dendy and Rotv (1913) p. 723; Dendy (1924) p. 275. 

Group VI. With oxea, triradiates, and quadriradiates 

Division 17. Radiates regular 

Subdivision' a) Tri- and Quadriradiates are not equal size 

69. L. atlantica Thacker 

Leucosolenia atlantica, Thacker (1908) p. 760, PL 40. fig. 2, text-fig. 156; Dendy 
and Row (1913) p. 721. 

70. L. falcata (Haeckel) 

Ascandra falcata, Haeckel (1872) p. 83, PL 14, fig. 5. 

Homandra falcata, Lendenfeld (1891) p. 229, PL 10, figs, 45-51; (1897) p. 215. 
Leucosolenia falcata, Dendy and Row (1913) p. 722; Hernanpez (1918) p. 10; 
Breitfuss (1935) 9. 10; Topsent (1936) p. 37, figs. 19, 20. 

71. L. izuensis Tanita 

Leucosolenia izuensis, Tanita (1942) p. 21, PL 2, fig. 1, text-fig. 1. 
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72. L. ventricosa (Carter) 

Clathrina venticosa-, Carter (1885'-1886) p. 512. 

Leucosolenict ventricosa^ Dendy (1891) p. 60, PL 1, 8-10; PL 4, fig. 4, PI. 

10, fig. 4; (1918) p. 7; Dendy and Row (1913) p. 724. 

Ascandra ventricosa, Breitfuss (1897) p. 215. 

Subdivision b) Tri- and quadriradiates are of the same size. 

1) Apical ray equal to facial rays in length 

73. L. cordata (Haeckel) 

Ascandra cordata, Haeckel (1872) p. 82. PI. 14, fig. 1; PI. 17, .figs. 2, 6. 
Leucosolenia cordata, Dendy and Row (1913) p. 721. 

74. L. densa (Haeckel) 

Tarrus densus, Haeckel (1870) p. 244. 

Nardopsis gracilis, Haeckel (1870) p. 247. 

Ascandra densa, Haeckel (1872) p. 85, PL 14, fig. 2; PL 17, figs. 9, 12; LeNDEN- 
feld (1885) p. 902; p. 1088. 

Leucosolenia densa, Dendy and Row (1913) p. 721. 

75. L. panis (Haeckel; 

Ascandra panis, Haeckel (1872) p. 86, PL 14, fig. 3f PL 17, fig. 14. 

Leucosolenia panis, Thacker (1908) p. 759, PL 40, figi 1, text-fig. 155; Dendy 
and Row (1913) p. 723. 

76. L. reticulata (Haeckel) 

Tarrus reticulatus, Haeckel (1870) p. 244. 

Ascandra reticulum var. reticulata, Haeckel (1872) p. 87, PL 14, fig. 4; PL 20. , 
Leucosolenia reticulata, Dendy and Row (1913) p. 723; Breitfuss (1932) p. 243. 

77. L. reticulum (O. Schmidt) 

Nardoa reticulum, O. ScHMiDT (1862) 

Nardopsis reticulum, Haeckel (1870) p. 247. 

Tarrus reticulatus, Haeckel (1870) p. 244. 

Ascandra reticulum, Haeckel (1872) p. 87^ PL 14, fig. 4; PL 20; Lendenfeld 
(1891) p. 233, PL 8, figs. 7, 15; Breitfuss (1897) p. 214; (1898) p. 23; p. 92. 
Leucosolenia reticulum, Dendy and Row (19j 3) p. 723; Breitfuss (1932) p. 243; 
(1935) p. 14; Topsent (1936) p. 22, figs. 10, 11; Hoxawa (1940) p. 32, text- 
fig. 2. 

Clathrina reticulum, Minchin (1896) 

2) Apical ray longer than facial rays 

78. L. hermesi (Breitfuss) 

Ascandra hermesi, Breitfuss (1896) p. 39, text-figs. 1, 2. 

Leucosolenia hermesi, Dendy and Row (1913) p. 722. 

79. L. sagamiana Hozawa 

Leucosolenia sagamiana, Hozawa (1929) p. 281, PI. 1, figs. 1, 2; text-fig. 1. 

80. L. tenuipilosa Dendy < 

Leucosolenia tenuipilosa, Dendy (1905) p. 227, PI. 13, figj 9; Denot and Row 
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(1913) p. 723. 

Leucosolenia canariensis, Thacker (1908), fide Row (1909). 

Clathrina tenuipilosa. Row (1909) p. 185. 

3) Apical ray shorter than facial rays 

81. L. cavata (Carter) 

Clathrina cavata, Carter (1886) p. 502. 

Leucosolenia cavata, Dendy (1891) p. 56, PI, 2, fig. 7; PI. 5, figs. 1.2; PL 6, figs. 

4, 5; PL 9, fig. 4; Dendy and Row (1913) p. 724. 

Ascandra cavata, Breitfuss (1897) p. 213. 

82. L. contorta Bowerbank 

Leucosolenia contorta, Bowerbank (1866) p. 29; H-A.eckel (1870) p. 243; Dendy 
and Row (1913) p. 721; Breitfuss (1927) p. 28; (1932) p. 241; Topsent (1936) 
p. 25, figs. 12, 13. 

Ascandra contorta, Haeckel (1872) p. 91, PL 14, fig. 6; Hanitsch (1890) p. 233; 

Breitfuss (1897) p. 214; (1898) p. 15, PL 1, fig. 1; p. 22. 

Clathrina contorta, Minchin (1896); Jenkin (1908) p. 437, text-fig. 83, 84. 

83. L. laxa Kirk 

Leucosolenia laxa, Kirk (1895) p, 208, PI 4, fig. 1; Dendy and Row (1913) p. 
722; Hozawa (1928) p. 220, PL 1, figs. 4, 5; (1940) p. 35; Tanita (1941) p. 
2, PL 1, fig. 1; p. 265; (1942) p. 23. 

Division 18. Radiates sagittal; oxea 2 kinds 

Subdivisibn a) Oxea with lance-head 

84. L. arachnoides (Haeckel) 

Ascandra variabilis var. arachnoides, Haeckel (1872) p. 106, PL 16, fig. 4. 
Leucosolenia arachnoides, Dendy and Row (1913) p. 721; Breitfuss (1932) p. 
240. 

85. L. cervicornis (Haeckel) 

Ascandra variabilis var. cervicornis, Haeckel (1872) p. 106, PL 16, fig. 4. 
Leucosolenia cervicornis, Dendy and Row (1931) p. 721; Breitfuss (1932) p. 240. 

86. L. confervicola (Haeckel) 

Ascandra variabilis var. confervicola, Haeckel (1872) p. 106, PL 16, fig. 4. 
Leucosolenia confervicola, Dendy and Row (1913) p. 721; Breitfuss (1932) p. 
240. 

87. L. hispidissima (Haeckel) 

Ascandra variabilis var. hispidissima, Haeckel (1872) p. 106, PL 16, fig. 4. 
Leucosolenia hipidisstma, Dendy and Row (1913) p. 722; Breitfuss (1932) p. 241. 

88. L. pinus (Haeckel) 

Ascandra pinus, Haeckel (1872) p. 105, PL 16, fig. 3. 

Leucosolenia pinits, Dendy and Row (1913) p. 723. 

89. L. variabilis Haeckel 

Leucosolenia variabilis, Haeckel (1870) p. 243; Minchin (1905) p. 373, text-|5gs. 
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94-96; Bendy and Row (1913) p. 723; Breitfuss (1927) p. 28; (1932) p. 243. 
Ascundva variabilis, Haeckel (1782) p- 106, PI. 16, fig- 4; BreithJvSS v^1897) p. 
215; (1898) p. 16; p. 23; Arnesen (1900) p. 15; Lundbeck (1909) p. 459. 

Subdivision b) Oxea sharply pointed at both ends 

90. L. incerta Urban 

Leucosolenia incerta , Urban (1908) p. 247; p. 5, PI. 1, fig. U Bendy and Row 
(1913) p. 722. 

91. L. mollis Tanita 

Leucosolenia mollis, Tanita (1941) p. 265, PL 17, fig. 2, text-fig. 1. 

92. L. pilosella Brj^ndsted 

Leucosolenia pilosella, Br0ndsted (1928) p. 17, text-fig. 18. 

Division 19, Radiates sagittal; oxea 1 kind 

Subdivision a) Basal ray longest, apical ray shortest 

93. L. amoeboides Haeckel 

Leucosolenia amoeboides, Haeckel (1870) p. 237; Bendy and Row (1913) p. 
720; Breitfuss (1932) p. 239. 

Ascandra complicata var. amoeboides, Haeckel (1872) p. 93, PI 15, fig. 1. 

94. L. australis Brj^ndsted 

Leucosolenia australis, Br0ndsted (1928) p. 15, text-fig. 15, 16. 

95. L. complicata (Montagu) 

Spongia complicata, Montagu (1812) p. 97, PL 9, figs. 2. 3. 

Grantia botryoides, Lieberkuhn (1859) p. 373. 

Olynthus hispidus, Haeckel (1870) p. 237. 

Leucosolenia complicata, Haeckel (1870) p. 243; Minchin (1905) p. 360, text-figs. 
91-93; Jenkin (1908) p. 6; Bp:ndy and Row (1913) p. 721; Breitfuss (1927) 
p. 27; (1932) p. 240; (1936) p. 5; Arndt (1928) p. 22, figs. 16, 17; Toivsent 
(1936) p. 27, figs. 14-16; Hozawa (1940) p. 132, PL 6, fig. 1, text-fig. 1. 
Ascandra complicata, Haeckpx (1872) p. 93, PL 15, fig. 1; Breitfuss (1897) p. 
213; (1898) p. 22; Arnesen (1900) p. 13; Lundbec’k (1909) i). 458. 

96. L. discovery! Jenkin 

Leucosolenia discoveryi, Jenkin (1908) p. 6, PL 28, figs. 12, 13; Bendy and Row 
(1913) p 722; Burton (1932) p. 258. 

97. L. minchin Jenkin 

Leucosolenia minchin, Jenkin (1908) p, 8, PL 28‘, figs. 14, 15; Dp::ndy and Row 
(1913) p. 723; Br0ndsted (1928) p. 14, figs. 12, 13. 

Subdivision b) Basal and paired rays equal, longer than apical 

98. L. eleanor Urban 

Leucosolenia eleanor. Urban (1905) p. 36, PL 6, figs. 1-62; PL 7, figs. 63-68; 
Bendy and Row (1913) p. 722; Laubenfels (1932) p. 8, fig. 3. 
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99. L. lucasi Dendy 

Lmcosolenia lucasi, Dendy (1891) p. 45, PL 1, fig. 1; PL 4, fig. 1; PI. 9, fig. 1; 
Kirk (1893) p. 178, PI. 22, fig. 2; Topsent (1907) p. 539; Br0ndsted (1926) 
p. 298, fig. 1; Row and Hozawa (1931) p. 729. 

Leucosolenia hella, Dendy and Row (1913) p. 721. 

Subdivision c) Paired rays longest, apical shortest 

100. L. albatross! Hozawa 

Leucosolenia albatrossi, Hozawa (1918) p. 526, PL 84, fig. 1, text-fig. 1. 

101. L. botryoides (Ellis and Solander) 

Spongia botryoides, Ellis and Solander (1786) p. 190, PI. 58, figs. 1-4. 

Grantia botryoides, Johnston (1842) p. 178, PI. 21, fig. 1. 

Leucosolenia botryoides, Bowerbank (1866) p. 28, PL 26, figs. 347, 348; Gray 
(1867) p. 555; Haeckel (1870) p. 243; Breitfuss (1897) p. 210; (1927) p. 27; 
(1932) p. 240; Minchin (1905) p. 386, figs. 97, 98; Dendy and Row (1913) p. 
721; Dendy (1918) p. 5, PI. 1, figs. 1, 6; Arndt (1928) p. 20, figs, 10-12; 
Burton (1929) p. 401; Topsent (1936) p. 33, figs. 17, 18. 

Leucosolenia grantii, Haeckel (1870) p. 243. 

Ascaltis botryoides, Hanitsch (1890) p. 233. 

102. L. lieberkiihnii (O. Schmidt) 

Grantia lieberkiihnii, O. ScHMiDT (1862) p. 17. 

Leucosolenia robusta, Haeckel (1870) p. 243. 

Leucosolenia lieberkiihnii, Haeckel (1870) p. 243; Dendy and Row (1913) p. 
723; Breitfuss (1935) p. 11. 

Ascandra lieberkiihnii, Haeckel (1872) p. 96, PL 15, fig. 2; Lendenfeld (1891) 
p. 224, PL 8, fig. 8. 

103. L. tenera Tanita 

Leucosolenia tenera, Tanita (1940) p. 166, PL 8, fig. 2, text-fig. 1; (1941) p. 2, 
PL 1, fig. 2; p. 267; (1942) p. 27. 

104. L. tenuis (Schuffner) 

Ascandra tenuis, Schuffner (1877) p. 406. PL 25, fig. 8. 

Leucosolenia tenuis, Dendy and Row (1913) p. 723. 

Subdivision d) Basal ray and the apical equal, but shorter than paired 
rays 

105. L. botrys (Haeckel) 

Ascandra botrys, Haeckel (1872) p, 101, PL 16, fig. 1; Breitfuss (1897) p. 213. 
Leucosolenia botrys, Dendy and Row (1913) p. 721; Breitfuss (1927) p. 27. 

106. L. sertularia (Haeckel) 

Ascandra sertularia, Haeckel (1872) p- 100, PI. 15, fig. 4. 

Leucosolenia sertularia, Dendy and Row (1913) p. 723. 

Subdivision e) Paired rays longest, basal shortest 

107. L. echinoides Haeckel 



86 


S. TANITA 


Leucosolenia echinoides, Haeckel (1870) p. 244; Dendy and Row (1913) p. 722. 
Olynthus cyathus, Haeckel (1870) p. 237. 

Ascandra echinoides^ Haeckel (1872) p. 98, PL 15, fig. 3. 

Subdivision f) Basal ray shortest, paired and apical rays ecjual 

108. L. nitida (Haeckel) 

Olynthium nitidum, Haeckel (1870) p. 237. 

Olynthium splendidum. Haeckel (1870) p. 237. , 

Ascandra nitida^ Haeckel (1872) p. 103, PL 16, fig. 2. 

Leucosolenia nitida^ Dendy and Row (1913) p. 723. 

Subdivision g) Length ratio of rays not constant 

109. L. hispida Br0ndsted 

Leucosolenia hispida, Br0npsted (1928) p. 12, figs. O™!!. 

Division 20. Radiates regular and sagittal 
110- L. echinata Kirk 

Leucosolenia echinata, Kirk (1893) p. 177, PL 22, fig. 1; Dendy and Row (1913) 
p. 722; Br0ndsted (1926) p. 299. 


THE DISTRIBUTION OF LEUCOSOLENIA 

The number of species of the genus Leucosolenia is estimated to be 
over one hundred as above mentioned and, thus, to deal with their geo¬ 
graphical distribution seems to be rather interesting. In the seas of Europe 
and Australia the calcareous sponges have been subjected to an extensive 
collection and the researches upon them have been executed pretty throughly, 
but still a number of new forms will be found presently when more col¬ 
lections are made. Thus it may be probable that some species which were 
at first to be entirely local, will be found by later study to occur in wider 
distribution. The sponges of the coasts of Africa and South America are 
very little known now, thus the geographical distribution of sponges may 
become more clear, when more collections have been made and the species 
have been more elucidated. 

For the sake of convenience, I have divided the localities where they 
were found into six regions, adding one more region to receive the cos- 
mepolitic species. 

, ' No. sp. 

1. Cosmopolitan .... 9, 

IL Pacific Ocean (including the coasts of Australia and of 

New Zealand) ...... . 44. 
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III. Atlantic Ocean . 32. 

IV. Mediterreanian Sea . 17. 

V. Indian Ocean .. 7. 

VI. Arctic Region. 4. 

VII. Antarctic Region . 8. 


Their distribution is shown in the following table, the species being 
alphabetically arranged. 


I. Cosmopolitan 


L. blanca (Michlucho-Maclay) 
L. coriacea (Montagu) 

L . loculosa (Haeckel) 

L, poterium (Haeckel) . 

L, proto genes (Haeckel) 


L. canariensis (Michlucho-Maclay) 
L. dictyoides Haeckel 
L. macleayi (Lendenfeld) 

L. pnmordialis (Haeckel) 


11. Pacific Ocean 


1) Coasts of Japan 
L. amitsho Hozawa 
L. izuensis Tanita 
X. kagoshimensis Hozawa ^ 

L. mollis Tanita 
L. sagamiana Hozawa 
L. soyo Hozaw'a 
L. ventosa Hozawa 

2) Coasts of Australia and 
L. cavata (Carter) 
jL. challengeri PoLEJAEFF 
L. clathrus"^ (0, Schmidt) 

JL. depressa Dendy 
X. echinata Kirk 
jL. grisea Dendy and Frederick 
X laxa ^ Kirk. 

JL. osculum (Carter) 

X. pelliculata Dendy 

L. psammophila Row and Hozawa 

X. rosea Kirk 

X. stolonifera Dendy 

X. vitrea Row and Hozawa 


X. gardineri^ Dendy 
X. japonica (Haeckel) 

X. Zaxa* Kirk 
X. mutsu H6zawa 
X. serica Tanita 
X. tenera Tanita 

New Zealand 

X. cerebrum!^ (Haeckel) 

X. clathrata (Carter) 

X. densa (Haeckel) 

X. dubia Dendy 
X. gracilis"^ (Haeckel) 

X. lamarckii^ (Haeckel) 

X. lucasi Dendy 
X. pedunculata (Lendenfeld) 
X. proximo Dendy 
X. pulcherrima Dendy 
X. stipitata Dendy 
X. ventricosa (Carter) . 

X. wilsoni Dendy 


indicates the sponges found also in other region. 
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3) Coasts of North America 
L. albatrossi HozAWA 
L. convallaria (Haeckel) 

L. gracilis* (Haeckel) 

L. vesicula (Haeckel) 


L. clarkii (Verrill) 

L. eleanor Urban 
L. phillipina* (Haeckel) 


III. Atlantic Ocean 


1) Coasts of Europe 
L. agassizii* (Haeckel) 

L. arachmides* (Haeckel) 

L. botryoides (Ellis and Solander) 
L. cervicornis* (Haeckel) 

L. confervicola* (Haeckel) 

L. corallorhiza (Haeckel) 

L. grantii Haeckel 
L. hispidissima* (Haeckel) 

L. lamarckii* Haeckel 
L. reticulum* (0. Schmidt) 

L. tenuis (Schuffner) 

2) Coasts of Africa 
L. arachnoides* (Haeckel) 

L. cervicornis* (Haeckel) 

L. cordata (Haeckel) 

L. nitida (Haeckel) 

L. variabilis* (Haeckel) 

3) Coasts of North America 
L. agassizii* (Haeckel) 

L. fabricii O. Schmidt 
L. horrida (Haeakel) 

L. panis* (Haeckel) 

4) Coasts of South America 
L. falklandica Breitfuss , 

L. angulata (Lendenfeld) 

L. charybdaea (Haeckel) 

L. complkata* (Montagu) 

L. echinoides Haeckel 
L. gegenbauri Haeckel 


L. amoeboides Haeckel 
L. armata (Haeckel) 

L. botrys (Haeckel) 

L. complicata* (Montagu) 
L. contorta* Bowerbank 
L. fragilis* (Haeckel) 

L. himantia (Johnston) 

L. lacunosa* (Johnston) 

L. pinus (Haeckel) 

L. sagittaria* (Haeckel) 

L. variabilis* Haeckel 

L. atlantica Thacker 
L. confervicola* (Haeckel) 
L. hispidissima* (HaecKEL) 
L. panis* (Haeckel) 


L. cancellata Verrill 
L. fragilis* (Haeckel) 

L. lamarckii* (Haeckel) 

L. sceptrum (Haeckel) 

L. phillipina* (Haeckel) 

Mediterreanian Sea 

, L. cerebrum* (Haeckel) = 
L. clathrus* (O. Schmidt) 
decipiens (Haeckel) 

L. falcata (Haeckel) 

L. goethei Haeckel 


IV. 
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L. hermesi (Breitftss) 

L. lieberkiihnii (O. Schmidt) 
L. reticulata (Haeckel) 

L. spinosa (Lendenfeld) 

V. 

L. caroli (Haeckel) 

L. flexilis (Haeckel) 

L. irregularis Jenkin 
L. tenuipilosa Dendy 

VI. 

L. contorta* Bowerbank 
L. multiformis Breitfuss 

L. aboralis BrjSndsted 
L. discoveryi Jenkin 
L. irvcerta Urban 
L. pilosella Br^Jndsted 


L. lacunosa* (Johnston) 

L. minoricensis Lackschewitz 
L. reticulum* (O. Schmidt) 

Indian Ocean 

L. darwinii Haeckel 
L. gardineri* Dendy 
L. sertularia (Haeckel) 

Arctic Region 

L. lacunosa* (Johnston) 

L. sagittaria* (Haeckel) 


VII. Antarctic Region 

L. australis Br^Indsted 
L. hispida Brj^ndsted 
L. minchin Jenkin 
L. solida BrjSndsted 
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INTRODUCTION 

Mt. Hakkoda, the site of the Botanical Laboratory of Tohoku Imperial 
University, is well known in this country as a balneological region, richly 
distributed with hot springs and solfataras, some of which are located in 
or near the compound of the said laboratory. 

Now, it may not need special mention that the solfatara area is not 
well fitted for the luxurious development of vegetation. Extremely acidic 
reaction of the soil, deficiency of nitrogenous and other mineral nutrients, 
excess of dissociated aluminum, too high soil temperature and, especially, 
the evolution of toxic gases, all seem to preclude the development of 
ordinary plants, only some resistant forms being allowed to invade the 
district. 

On Mt. Hakkoda, Cladonia polydactyla, Miscanthus sinensis, Hydrangea 
paniculata, Polygonum sachalinense, etc. may be enumerated as examples 
of the most common of solfatara plants, that is, the most resistant forms 
to these unfavorable conditions. Towards the center of the solfatara, 
however, even these resistant forms are not admitted, and it is not of rare 
occurrence that an area of land remains entirely uncovered. These pecul¬ 
iarities of solfatara have naturally long since attracted the interest of 
botanists, and so far as the macrophytes are concerned, many valuable 
investigations, both synecological and autecological, have hitherto been 
made."^^ As for the microbial population of solfatara, however, almost 

0 Contributions from tbe Mt, Hakkoda Botanical Laboratory, No. 28. 

H. MoriSH: Ueber die Solfataraflora Japans nebst Bemerkungen fiber die Strand- 
flora. Pflanzenbiologie in Japan auf Grund eigener Beobachtungen. 1926, Jena, p. 248. 
M. Takamatsu ; Studien fiber die Mykorrhyza-Pflanzen in Solfatara-Gebiete auf dem Berg 
Hakkdda. Sci. Rep.. Tfihoku Imp. Univ., 4 Ser., Vol. 5, p. 607,1930. Y, YosHii: Alunainium 
Requirements of Solfatara-plants, Bot. Mag. JTokyo, VoL 51, p- 262, 1937. 
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nothing has hitherto been reported, at least in our country. Accordingly, 
the writer, thinking it worth while to pursue the latter problem, carried 
on some microbiological examinations during his stay in the Laboratory, 
the results of which are to be reported briefly below. 

Location of the Solfatara Studied 

All of the localities studied were in or near the compound of Mt. 
Hakkoda Botanical Laboratory. The bare land at the center of the 
solfatara and the Cladonietum directly neighbouring the bare land were 
studied. Pedological studies in detail were not accomplished, yet it may 
be worth mention that the pH of these solfatara soils are extremely small, 
that is, the reactions are highly acidic, the numerical values of which are 
shown in Table 1. 


Table 1. The Fields of Study 



Fields of Study 

pH of the Soil‘d' 

A,.. 

.. Bare land, ca. 30-^50 m; East of Digokunuma, 
ca. 900 m above sea level. 

2.0~2.2 

A 2 .. 

. .Bare land, ca. 150 m N-'W of Digokunuma, 
ca. 900 m ^bove sea level. 

1.4—1.6 

Ag. . 

. .Bare land on the shore of Yatiyunuma, ca. 

900 m above sea level. 

2.6-2,a 

B .. 

. .Qadonietum, directly neighbouring the bare 
land Alt 

2.8—a.t 


* Results olDtained by the colorimetric test with water extracts of the soils. 


Of the fields above tabulated, A], as shown in text-figure 1, is wholly 
devoid of higher plants. It is located in an abandoned region unfrequented 
by human visitors, so that this point was selected as representative of the 
present study, and both the plating and direct streak method were applied 
to study the number and the kind of fungi in the soil. As for the other 
fields of study, ^only the latter method was employed. 

Fungal Population in the Soil of Solfatara 

, (I) <yf the plating method. As.is described just above, plot A, 

was siihjected to the study. The soil about 3~6cm deep wiis sampled 
with a trowel and a. spattda, packed in a Petri dish, and brought back 
to the laboratory, vfhere it was counterpoised, diluted and plated. AH the 
rabieci® coming in. contact with the iwil’sataples were previously sterilized. 
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Text-fig. 1. Locality Ai. The bare land near Digokunuma. (indicated 
with an arrow-head) 


The procedures in the laboratory were carried out in an inoculation chest, 
Waksmans peptone-glucose acid agar (pH 3.8--4.0)^^ was used as the 
plating medium. Two classes of dilution, viz., 1/100 and 1/1000 were 
preliminarily tested, of which the latter was proved to give satisfactory 
results, while the former was found to develop too many crowded colonies. 
Five plates were prepared in parallel, and they were incubated for 7 days 
at a temperature of 27^28°C, at the end of which period the fungal 
colonies were counted. The period of incubation was a little longer than 
in ordinary practice, for the fungal colonies in our study were unusually 
slow in development. The results of the study proved that the soil in 
question contains about 4700 fungi per Ig fresh weight or about 8000 
per Ig dry weight of the soil (water content of the sample being 41.6^^). 

As a control test to the above plating, the identical sample of soil was 
heated in an oven for one hour at 160°C, then cooled, counterpoised, 
diluted and plated with entirely the same procedure. At the expiration 
of the same period of incubation, these plates of control were found to 
produce not a single colony of microbe, so that all the colonies developed 

U S- A. Waksman: A Method for Counting the Number of Fung^ in the Soil, Journ. 
Bact., VoL 7, p. 339, 1922. 
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on the former plates may be safely assumed to have originated from the 
soil in question. It must be mentioned that the developed colonies were 
all of identical form, presumably of the genus Hormiscium^ of which a 
detailed description is given below in later paragraphs. 

(11) Result of the direct streak method. The direct streak method‘s 
was applied to all the plots of study to test the fungal flora, the results 
of which are shown in Table 2. 


Table 2. Filamentous Fungi found in the Solfatara Soil 



to T3 

c; o o 

1 0 *0 __ CO 
«.£ 

Fungal 

spedes developed on the plate and the 
percentage of their occurrence 


Field 

stuc 

i ag- 

£ o bo 

41-= 

HormiS’ 
cium acido- 
philum 

Penicil¬ 

lium 

westlingi 

Penicil¬ 
lium sp. 

TrichO' 

derma 

koningi 

Asper¬ 
gillus sp. 

un¬ 

deter¬ 

mined 

Calen 

year 

stuc 

Ai 

5 ! 

17.0 1 

99 

0 

0 

0 

0 

1 

1936 


5 

22.4 ! 

17 

82 

0 

0 

0 

1 

1937 


5 

13.8 

65,2 

34.8 

0 

0 

0 


1937 


4 

1.25 

100 

0 

0 

0 

0 

0 

1938 

A, 

5 

2.6 

69.2 

0 

15.4 

0 * 

7.7 

7.7 

1938 


5 

16.4 

67.1 

0 

25.6 

2.4 

1.2 

3.7 

1938 

As 

5 

6.6 

0 

0 

15.1 

85.0 

0 

0 

1938 

B 

5 

67.8 

0 

94.1 

0 

3.8 

0 

4.1 

1936 


5 

27.4 

0 

95.0 

0 

3 

0 

2 

1937 


2 

38.0 

0 

100 

0 < 

0 

0 

0 

1937 

- 

4 

11.75 

0 

93.6 

2.1 

4.2 

0 

0 

1938 


It WaS’ shown that in the plot Ai, Hotmiscium occupies , the dominant 
position in the majority of cases. In one case, not a single colony of any 
other fungal species was detected, corroborating the result obtained by 
the plating method. In the plot A^, also, Hormiscium was found to be 
dominant. In the plot A^, colonies of Trichoderma koningi developed 
too much, so that other slowly growing fungi were didicult to demonstrate 
on the same plate, and it was especially so for Hormiscium which is re¬ 
markably slow in development. The abundance of Trichoderma in this 
plot may be attributed to the scrubs on an over-hanging cliff, from where 
organic fragments were profusely supplied to the plot of study. In plot 
B (Cladonietum), Penicillium westlingji was found to be dominant. Small 
numbers of other fungi were also detected, but no Hormiscium colonies 
were noticed. 

Y. Okada: On the Distribution of Trichoderma in the Soils of Various Types of 
Vegetation on Mt. Hakkdda. Sd Rep., T6hoku Imp. Univ., 4 Ser., Vol. 13, p. 271, 1938. 
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From the above results, it may be concluded that in the highly acidic 
soil of the solfatara in or near the Mt. Hakkoda Botanical Laboratory, 
the dominant fungal species is Hormiscium in some cases and Penicillium 
westlingi in others. As the former may be regarded as a species new to 
science, a brief description is given in the following lines. 


Hormiscium acidophilum 


Cultural features: The fungus was inoculated on various kinds of 
cultural media and was incubated at a temperature of about 28°C, or at 
room temperature. Some of these media were found to be well fitted to 
the development of the fungus, but others were not. 

i) a Peptone-glucose acid agar (pH 3.8-4.0). Colonies on the plate 
are circular, umbonate, velvety, greenish black with periphery of a little 
lighter colour and with deep black reverse. The growth rate is very slow, 
the diameter of the colony being about 5 mm in 10 days incubation at 
room temperature and about 18^^19 mm in 10 days at about 28°C. The 
height of the central protruding part measures about 3 mm in the same 
period. 

i)b Peptone-glucose acid agar (pH 2.2). The fungus grows quite well 
also on this highly acidic medium, the general features of the colony being 
almost equal to those on the above mentioned medium of lower acidity. 
Diameter and height of the colony in 7 days at about 28°C were 10 mm 
and 3 mm respectively, and the diameter in 10 days at the same temperature 
was 19 ram. 


ii) Czapek’s agar. General features of the 
colony on Czapek’s agar plate (text-fig. 2) are not 
essentially different from those on peptone glucose 
acid agar except that the height of the central 
part is not so prominent and the colour tone of 
the periphery is still lighter. Growth of the 

fungus is also quite slow, the diameter of the Text-fig. 2. Culture on 
colony being about 15 mm in 10 days at 27'^ Czapek’s agar plate. 10 days 
28°C. Growth on Czapek agar slant (PL V, Fig. 

1) is naturally of the same features as above. 

iii) Yeast extract-peptone-glucose agar. Growth on this medium is 
remarkable in having a still slower rate, the colony measuring only about 
3 mm wide in 10 days at 27~28‘’C. As for the general features of the 
colony, they are not different from those on Czapek’s agar. Growth of 
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slant culture (PL V, Fig. 2) is also very slow. 

iv) Fred’s mannitol agar. No. growth at all. 

v) Potato. The fungus grows quite well on potato plate as well as 
on potato plug (Text-fig. 3, PL V, fig. 3), and forms black circular colonies 

as in the cas(^ of peptone- 
glucose acid agar. (iiiite 
remarkable is ihc' fact that 
the colonies on potato are 
much crowded, suggesting 
that the cells of the liyphae 
are separated easily. The 
growth rate is equal to that 
in the case of th(^ peptone- 
glucose acid agar. 

vi) Broth and broth 
agar. No growth at all 

vii) Malt extract agar. 
Growth on this medium is 

viii) Starch agar. Grows very poorly. Amylase test in 10 days at 
about 28°C was proved to be negative. 

ix) Gelatin agar. Grows very poorly. Decomposition of gelatin was 
tested in 5 and 10 days at about 28^, which both proved to be negative. 

x) Simple agar. Extremely poor growth was observed. 

Morphology of the Cell. Morphology of the fungal cells on peptone- 

glucose acid agar (pH 3.8^4.0) 
plate is as follows (Text-fig. 4). 

The fungal cells are arranged 
end to end to form a chain in 
general, but luxurious branchings 
result usually in producing an 
irregular mass of densely anasto¬ 
mosing hyphae. Younger cells 
are transparent and colourless, 
and assume quite delicate fila¬ 
ments. Later as they grow, the 
colour darkens, the width increas¬ 
es and the length decreases (pre¬ 
sumably a result of the new wall 



Text-fig. 4- Cells of a part of a well matured 
hypha. 



Text-fig, 3. Culture on potato plate. 12 days at 
about 28°C. (Nat. size) 

almost identical to that on Czapek’s agar. 




FILAMENTOUS FUNGI OF THE SOIL OF SOLFATARA 


101 


formation), so that the mature cells become rather short and thick with 
quite variable outlines, e. g., globular, ovoid, ellipsoidal, short cylindrical, 
pyriform, etc. The magnitude of a well developed cell attains about 8'^ 
9^. Surface of the cell is smooth, and walls are thin. A number of 
highly refracting small globules which are well stained with Sudan III are 
dispersed in the plasma. The cells are connected end to end quite tightly 
and are not easily separable. 

The fungus when grown on Czapek’s agar tends to produce less luxurious 
branching, so that the catenary arrangement of the cells is more distinct 
here. Outlines of the cells are usually barrel-shaped in this case and the 
above mentioned globular inclusions in the cells tend to be larger. Quite 
identical to the case on peptone-glucose acid agar is the fact that the 
younger cells are slender and elongated while the mature ones are short 
and larger. 

Taxonomy of the Fungus, Taking the above cultural and morpholog¬ 
ical features into consideration, it may safely be concluded that this fungus 
is a member of Dematiaceae-Toruleae-Hormiscium. That this fungus produces 
only one kind of conidium, that the conidia are not easily separable and 
that the conidial chain is not characteristically curved, all these properties 
seem to justify the above conclusion. This genus, Hormiscium is considered 
to be most closely related to the genus Torula^ the only difference being 
that the conidial chain is easily separable in the latter genus while tire 
contrary is the case in the former. 

The numbers of Hormiscium species reported up to this day^^ amount 
to more than 30, among which, however, some are not of very exact des¬ 
cription and, in some cases, even the size of the cells is not given. So 
that it is neither an easy nor a rational task to identify the fungus in die 
present study with some of the species of the former report It must be 
specially mentioned that all of the/ species heretofore described were 
found on plant bodies either living or dead, on leaves, trunks, branches, 
roots or decayed woods, the single exception being Hormiscium aurantiacum 
Lindau which was collected on a moist tapestry. No Hormiscium species 
has ever been isolated from soil and especially from soils of such a high 
acidity as in the present case. From these considerations, the author 
considers it not unreasonable to treat this fungus as a species new tct 
science, and proposes to give it a provisional name of Hormiscium acido- 
philum- 

W P. A. Saccarpo: Sylloge Fungorum. VoL 4, p. 363, 1886; Vol. 10, p, 575, 1892; 
Vol. 14, p; 1070, 1899; Vol. 18, p, 567,1906; VoL 22, p. 1348, 1913; VoL 25, p. 765, 1931. 
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Form of Living in the Natural Soil. During the past few years, the 
author engaged himself in a study of the microbes of the soil of Mt. 
Hakkoda, but he was not able to notice the occurrence of this fungus in 
other habitats than the acidic soils of the solfatara of Digokunuma, where 
it was demonstrated constantly. It was found not only constantly, hut 
also was proved to hold the most dominant position there. This species 
seems to monopolize the area and is not a chance contaminant. More¬ 
over, the cultural study shows unquestionably that this fungus well tolerates 
as high an acidity as pH 2.2. If properly nourished, it must grow well 
in the acid soil of solfatara as well The actual form of life, however, is 
not easy to elucidate in the natural soil. The Rossi-Cholodny method 
applied in ‘the natural soil has, hitherto not been satisfactory, and the 
question is yet to be studied. 


SUMMARY 

1. Filamentous fungi of the highly acidic soil of the solfatara of Mt. 
Hakkoda were studied by the ordinary method of plating and also by the 
direct streak method. 

2. The number of the soil fungi of a bare plot of land near Digoku¬ 
numa was reckoned by the plating method to be about 8000 per 1 g of 
dry soil. 

3. The above mentioned fungi were found to be of a single species, 
presumably new to science. It is quite remarkable that this species tolerates 
such an extreme acidity of the soil as pH 1.4. 

4. This fungus, seemingly a member of Hormiscium, is provisionally 
denominated Hormiscium acidophilum. Descriptions of general morpholog¬ 
ical and cultural features are given. 

5. The results of the direct streak method also demonstrated that the 
same species of fungi is dominant in the majority of cases studied It 
was observed, however, that sometimes Penicillium westlingi assumes the 
most dominant position. Other species are not entirely excluded. 

6. In the soil of a Cladonietum around the solfatara, also, Penidllmm 
westlingi was found to be the dominant species. It is associated with 
Trichoderma and a small number of other Penicillia. 

APPENDIX 

Soil Bacteria 

In order to have some knowledge about the occurrence of the ordinary 
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peptone-decomposing bacteria in the soil of solfatara, plating study with 
Waksman’s sodium-albuminate agar‘s as culture medium was carried on 
with a sample of the locality Ai. The general line of the procedures 
practiced was the same as in the case of plating for the moulds. As 
for the grade of the dilution, 1/10, 1/100 and 1/1000 were applied. 
Few colonies of bacteria were noticed to develop on the plates. Their 
numbers, however, were quite approximate to those obtained on the control 
plates, so that positive proof of the presence of this kind of bacteria was 
not attained, or it may be rather safe to doubt the constancy of their 
occurrence in the soils of such a high acidity. 

Acknowledgment. The grateful thanks of the writer are due to Prof. 
Dr. Yoshii, Director of Mt. Hakkoda Botanical Laboratory, and to other 
members there with whose cordial help these studies were carried on. 


S. A. WaksmaN; Microbiological Analysis of Soils as an Index of Soil Fertility. IL 
Methods of the Study of Numbers of Microorganisms in the Soil. Soil ScL, VoL 14, p- 
283, 1922; E. B. Fred and S. A. Waksman: Laboratory Manual of General Microbiology. 
p. 9,1928. 
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EXPLANATION OF THE PLATE 

Fig. 1. Culture on Czapek’s agar slant, 10 days at about 28®C. 
(natural size) 

Fig, 2. Culture on Yeast water peptone glucose agar slant, 10 days 
at about 28°C. (natural size) 

Fig. 3. Culture on potato plug, 10 days at about 28‘^C, 

(natural size) 
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Some of the calcareous sponges which were contained in the collection 
made by the Zoological Institute and Museum of Hamburg and which 
were obtained from various parts of the world have already been examined 
by Hozawa and were reported in the first part of the report published 
in 1940. The remaining specimens of the same collection are those dealt 
with in the present report and they were obtained chiefly from the Strait 
of Magellan tod its adjacent localities. 

The species recorded here are 19 in number and they belong to 7 
genera and 5 families. Of these forms, 13 are identical with previously 
known species, while the remaining 6 are here described for the first time. 

The following is the list of species. 

Family Homoct>elidae 

1) Leucosolenia australis Br^^ndsted 

2) Leucosolenia falfdandica Breitfuss 

3) Leucosblefda femrlandicay n. sp., 

4) Leucosolenia lucasi Dendy 

5) Leucosolenia varmbilis HaECKEL 

6) Deudya tripodifera (Carter) 

Family Leucascidae 

7) Leucetta microraphis Haeckel 
Fatoly Sycettidae 

8) Sycon coronatum (Elus and Solander) 

9) Sycon elegans (Bowerbank) 

10) Sycon omatum Kirk 
Faipily Heteropiidae 

11) Vosmaerap^ infiata, n. $p. 

106 
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12) Vosmaeropsis ovata, n. sp. 

Family Grantiidae 

13) Grantia genuina Row and Hozawa 

14) Leucandra astricta, n. sp, 

15) Leucandra australiensis (Carter) 

16) Leucandra compacta (Carter) 

17) Leucandra haurakii Brj^ndSTED 

18) Leucandra reniformis, n. sp. 

19) Leucandra uschuariensis, n. sp. 

The calcareous sponges of the Southern-hemisphere, mainly those from 
Australia and New Zealand have been reported on by several authors 
such as Carter, Lendenfeld, Dendy, Kirk, and Br0ndsted. However 
concerning the Calcarea of the southern part of South America, no report 
has hitherto been made, except for the paper by Ridley (1881) recording 
only six species. It seems, therefore, very interesting to compare the 
fauna of the Calcarea with that of the other districts. 

As is seen from the above list, the number of species obtained in the 
neighbourhood of the Strait of Magellan is 19, and thus the collection 
made by the Zoological Institute and Museum of Hamburg contained 32 
species in all when those recorded in the first part of the present study 
are added. 

Here I should like to express my hearty thanks to Prof. Sanji Ho¬ 
zawa for so kindly allowing me to examine this collection and for his 
valuable advice rendered during the course of the study. 

Family Homocoelidae Dendy 
Genus Leucosolenia Bowerbank 

1) Leucosolenia australis BRjiNDSTED 

Leucosolenia australis, BR( 2 fNDSTED, 1928, p. 15, text-figs. 15, 16; Tanita, 1942, p, 84. 

Two small specimens in the collection have been assigned to this 
species^ They are all fragmental. One specimen represents an anasto¬ 
mosing loose net-work of Ascon-tubes, but being crushed by a foreign 
object, the minute structure could not be examined except for the shape 
of the spicules. The other specimen is a small fragment, consisting of 
two branched Ascon-tubes. 

The Ascon-tubes of the sponge are nearly cylindrical with diameter 
of about 1 mm. The surface of the tubes is minutely hispid on account 



CALCAREA OF HAMBURG COLLECTION PART II 


107 


'of projecting oxea. The colour in alcohol is white and the texture is 
fragile. 

The arrangement of skeleton and the spiculation of the present speci¬ 
mens are entirely identical with those mentioned in the original descrip¬ 
tion given by Brj^ndsted. 

Previously known Distribution: — Observatory Bay, Kergulen' (BrjJnd- 
,sted). 

Locality: — Strait of Magellan. 

2) Leucosolenia falklandica Breitfuss 
(PL VI, fig. 1) 

Leucosolenia falklandica, Breitfuss, 1898, p. 458, Ta£. 27, figs. 3, 4; 1897, p. 211; 

Bendy and Row, 1913, p. 725; Burton, 1934, p. 8; Tanita, 1942, p. 79. 

A single specimen of this species occurs in the collection. The sponge 
(PI. VI, fig. 1) forms a low-growing, much flattened, spreading loose 
net-work of Ascon-tubes. On its upper surface, occur a number of small 

•conical papillae, some being provided with a minute osculum at their 

apex. At one end of the colony a large Ascon-tube projects freely which 
has a thickness of 2.5 mm. The whole colony measures about 15 mm in 
breadth. .,The colour of the specimen in spirit is nearly white and the 
texture is soft. 

Previously known Distribution: — Falkland Island (Breitfuss, Burton). 

Locality : — Uschuaria, near the Strait of Magellan. 

3) Leucosolenia feuerlandica, n. sp. 

, (PI. VI, fig. 2; text-fig. 1) 

This new species is based upon a single specimen in the collection. 

The sponge (PL VI, fig. 2) forms a much flattened, spreading mass 
of branching and copiously anastomosing Ascon-tubes. It is found growing 
over algae, and is irregular in outline and measures about 7 mm in length 
by 8 mm in greatest breadth. 

The outer surface of the sponge appears slightly hispid and uneven 
when observed under the hand-lens. The pseudopores are thickly distributed 
on the pseudoderm, varying in size up to about 1 ram in diameter, and 
.are mostly of oval shape. The colour in alcohol is white. 

Structure: — The skeleton is composed of triradiates, quadriradiates, 
and of oxea. The outer surface ,of' the colony is strengthened by a single 
layer of spicules of somewhat stouter rays than those found in the interior 
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of the sponge. The tri- and quadriradiates are arranged irregularly in 
several layers in the sponge wall. The apical rays of the latter kind of 
spicules project freely into the gastral cavity. The oxea occur here and 
there standing at right angles from the sponge wall and thus they give 
to the surface of the tube the hispid appearance. 

Spicules (Text-fig. 1) ; — Triradiates of pseudoderm (a) sagittal and 
look like the so-called „ Tripod “ spicules in shape. Basal ray straight, 
tapering to sharp end, shorter than paired rays, 50-70/^ long and 12- 
18 p thick at base. Paired rays equal, widely divergent, not even in 
outline, slightly curved forwards, 70-95 p long and 12-18 p thick at base. 



Text-6g. L Leucosolenia feuerlandica^ n. sp. a, triradiates of pseudodcrni; b, 
triradiates of deep portion; c, quadriradiates of the same; d, oxea, (all X3()0) 


Triradiates from the deep' portion of the body (b) slightly sagittal. 
All rays are slender and are of same thickness being 8-10/^. Basal ray 
straight, slightly shorter than paired rays with length of 60-70 /^. Paired 
rays equal, straight, sharply pointed being 75-90 long. 

Quadriradiates from the deep portion of the body (c) similar to the 
triradiates of the same, only differing in the presence of apical ray. Apical 
ray straight, sharply pointed, shorter and slightly thinner than facial rays,. 
40-50 // long and 6-8/“ thick at base, 

Oxea (d) spindle-shaped, either nearly straight or slightly curved, sharply 
poihted at both ends, 70-90)“ long and 4-6 // thick in the thickest parts. 
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Remarks: — This species bears a close resemblance to Leucosolenia 
botryoides var. macquariensis^^ which was reported from the Macquarie 
Island by Dendy in 1918, but it may be easily distinguished from the 
latter by the presence of tripod-like spicules in the pseododerm which is 
-entirely wanted in Dendy’s species. 

Locality : — Feuerland, South America. 

4) Leucosolenia lucasi Dendy 
(PL VI, fig. 3) 

Leucosolenia lucasi, Dendy, 1891, p. 45. PL 1, fig 1, PL 4, fig. 1, PL 9, fig. 1; Kirk, 
1893, p. 178, PL 23, .fig. 2; Topsent, 1907, p. 539; Brpndsted, 1926, p. 
298, fig. 1; Row and Hozawa, 1931, p. 729; Tanita, 1942, p. 85. 

Leucosolenia bella, Dendy and Row, 1913, p. 721. 

This species is represented by five well-developed specimens consisting 
• of a mass of branching Ascon-tubes. 

The largest specimen (PL VI, fig. 3) forms a massive colony attaining 
a height of 20 mm and a breadth of 40 mm. The Ascon-persons are of 
small size, being cylindrical and thin-walled, measuring 3 mm in length 
and from 0.4 to 1 mm in diameter. The osculum at each upper end is 
difficult to observe with the naked eye. 

The remaining specimens are colonies composed of more loosely 
branched tubes than the largest one. 

The stolon is hardly visible on any of the specimens, as each of them 
forms a massive colony. The skeleton consists of sagittal tri- and quadri- 
radiates and of oxea. With regard to the arrangement of the skeleton, 
canal system, and spiculations, Dendy already stated fully in his original 
description. The shape and dimensions of the spicules of the present 
specimens are identical with those given in Dendy’s description. 

Previously known Distribution: — Port Phillip Heads (Dendy) ; Cook 
Strait, N. Z. (Kirk;) ; Pegasus Bay, Stewart Island, N. Z. (Brj^ndsted) ; 
'Geraldton District, Albany District (Row and Hozawa). 

Locality: — Uschuaria, near the Strait of Magellen. 

5) Leucosolenia variabilis Haeckel ; 

Leucosolenia variabilis, Haeckel, 1870, p. 24f3; Minchin, 1905, p. 373, text-figs. 94rf 
96; Dendy and Row, 1913, p. 723; Breitfuss, 1927, p. 28; 1932, p. 243;! 
Tanita, 1942, p. 83, ' 

Ascandra vaHabilis, Haeckel, 1872^ p, 106, Taf. 16, fig. 4; Breitfuss, 1897, p. 215;; 

D Leucosolenia botryoides var. macquariensts Dendy, 1918, pp. 5-7, PL I, figs. 1, 6a-6e| 
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1898, p. 16, 98, p. 23; Aenesen, 1900, p. 15; Lundbeck, 1909, p. 549. 

This species is represented by five specimens in the collection. Lach' 
of them shows a nearly similar appearance, consisting of a loose colony 
of branching and anastomosing Ascon-tubes. The Ascon-persons are small, 
being cylindrical and thin-walled tubes, 5-15 mm in height and about 
1.5 mm in diameter. There is a circular osculum at the summit of each' 
fully grown individual. The outer surface of the tubes appears to be 
minutely hispid to the naked eye and the colour in spirit is white. 

The external and internal features of the specimens seem to agree 
well with the descriptions and figures of this species made by Haeckel. 
and Minchin. 

Previously knoton Distribution: — Atlantic Ocean. 

Localities: — Uschuaria, Near the Strait of Magellen; Iquique, Chile. 

Genus Dendya Bidder 
6) Dendya tripodifera (Carter) 

Clathrina tripodifera. Carter, 1886, p, 505. 

Leucosolenia tripodifera, Dendy, 1891, p. 66, PL 2, figs. 5, 6, PL 5, figs. 8, 4, PL 8,. 
figs. 5, 6, PL 11, fig. 5- 

Dendya tripodifera. Bidder, 1898; Bendy and Row, 1913, p. 728. 

This interesting species is represented by a single specimen, in the 
collection. As the specimen at hand is a small fragment, the writer was 
not able to compare the external features with the original description 
of this species except for the pseudoderm. However, the canal system, 
skeletal structures, and the spicules of the present specimen agree so well 
with the descriptions and figures of previous writers, that I have no- 
hesitation in making a specific identification. 

The specimen which has come into my hand is a flattened mass of 
anastomosing Ascon-tubes, being about 8 mm in length and 3.5 mm iti' 
breadth. The colour in alcohol is nearly white. 

Previously known Distribution: — Port Phillip Heads (Carter, Dendy) ; 
Westernport, Kent Island (Dendy). 

Locality: —South Georgia Island. 
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Family Leucascidae Haeckel 
Genus Leucetta Haeckel 

7) Leucetta microraphis Haeckel 
(PI. VI, fig. 4) 

Leucetta primigenis var. microraphiSf Haeckel, 1872, p. 119, Taf. 21, figs. 10-17. 

Leucetta microraphis, Ridley, 1884, p. 482; von Lendenfeld, 1885, p. 117; Dendy 
and Row, 1913, p. 734; Dendy and Frederick, 1924, p. 482; Row and 
Hozawa, 1931, p. 74fi. 

Leuconia dura, Polejaeff, 1888, p. 65. 

Leucandra microraphis, Dendy, 1892, p. 104. 

Leucandra primigenea var. microraphis. Row, 1909, p. 186 . 

A single specimen (PL VI, fig. 4) from Abrolhos Island, Brazil, is 
assigned to this well-known species. The sponge forms an elongated 
but strongly laterally compressed irregular mass, attaining the height of 
15 mm, the breadth of 27 mm, and the thickness of 8 mm. Two naked 
oscula are seen at the upper end of the sponge, one of which is elliptical 
in form measuring 4x2 mm and the other is very small. The colour in 
spirit is white and the texture is very hard. 

Previously known Distribution: — Australia ? (Haeckel) ; North Coast 
of Australia, Torres Straits (Ridley, Polejaeff) ; East Coast of Aus¬ 
tralia, Port Jackson; South Coast of Australia, near Port Phillip Heads 
(Lendenfeld, Dendy) ; Red Sea (Row); Off Bermudas (Polejaeff) ; 
Abrolhos Islands, Western Australia (Dendy and Frederick); Shark's 
Bay District, Geraldton District, Bunbury District (Row and Hozawa). 

Locality: — Abrolhos Island, Brazil. 

Family Sycettidae Dendy 
Genus Sycon Risso 

8) Sycon coronatum (Ellis and Solander) 

(PL VI, fig. 5) .1 

Spongia coronata, Ellis and Solander, 1785, p. 190, Tab. 58, figs. 8, 9. 

Sycandra coronata, Haeckel, 1872, p. 304, Taf. 51, fig. 2, Taf. 60. figs. 1-6. 

Sycon coronaiwTO,‘D endy, 1892, p. 79; Dendy and Row, 1913, p. 745; Laubenfels, 
1932, p. 11; Breitfuss, 1935, p. 16; Hozawa, 1940, p. 140, PL 6, fig. 5^ 
text-fig. 4; Tanita, 1941, p. 2. , 

The collection contains four specimens of this well-known species which 
were taken from three different localities. 

The largest specimen (PL VI, fig. 5) which came from Feuerland 
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is ovoid in shape and is provided with a well-developed oscular collar 
at the upper end. The sponge is 8 mm-high and 6mm in diameter. 
The osculum is circular in shape with a diameter of 1.5 mm. The oscular 
collar is about 2 mm high. The dermal surface is strongly hispid owing 
to the projecting tufts of long oxea at the.distal ends of flagellated 
chambers. 

The remaining three specimens are smaller than the above mentioned 
specimen and are more or less elongated in shape. 

On the structures and spiculations, the species has been ftilly described 
by Hozawa in the first part of this paper, so that no further details are 
necessary. 

Previously known Distribution: — East coast of Australia (HAECKEt, 
Lendenfeld, Dendy) ; Atlantic Ocean (Haeckel, Breitfuss) ; Pacific 
Ocean (Haeckel) ; Indian Ocean (Row) ; Messina (Hozawa) ; Mutsu Bay 
(Tanita). 

Localities: — Feuerland; Uschuaria; Punta Arenas, Chile. 

9) Sycon elegans (Bowerbank) 

(PI. VI, fig. 6) 

Dunsteroillia elegans, Bowerbank, 1845, p. 297, PL 17. 

Grantia tessellata, Bowerbank, 1866, p. 26, 

Dunstervillia tessellata. Gray, 1867, p. 557. 

Sycum tessellatum, Haeckel, 1870, p. 239. 

Dumtewillia Lanzerotae, Haeckel, 1870, p. 240. 

Dunstervillia formosa, Haeckel, 1870, p. 240. 

Sycandra elegans, Haeckel, 1872, p. 338, PL 54, fig. 3, PL 58, fig. 3. 

Sycon elegans, Dendy and Row, 1913, p. 745. 

Only a single specimen (PL VI, fig. 6) of this interesting species 
exists in the collection. The sponge is of an oval form and is attached 
to the foreign object by its base directly. It is about 7 mm. high and 
3 mm. broad in the middle parts of the body. At the upper end of the 
sponge, there is found an osculum sutrounded by two sorts of well- 
developed collars, one spreading horizontally, and the other disposed ver¬ 
tically forming an oscular fringe. The oscular collar is about 2.5 mm. 
high. The body wall is-1 mm. thick in the middle parts. The dermal 
surface is hispid oiving to the projecting oxea, while the gastral appears 
nearly smooth to the naked eye. The colour in spirit is yellowish white. 

This species may be easily distii^uished from other members of the 
genus by the rod-like oxea, the particularly? stout and strong sagittal 
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•spicules found at the distal end of flagellated chambers, and by the 
presence of an oscular collar in horizontal position. 

Proviously known Distributions: — Mediterranean Sea ; Canary Island; 
Coast of Portugal; Coast of South Africa. 

Locality: — Arrabida, Serrada Portugal. 

10) Sycon omatum Kirk 
(PI. VI, fig. 7) 

Sycon ornatum, Kirk, 1897, p. 314, Pi. 31, fig. 2, PL 32, fig. 2; Dendy and Row, 1913, 
p. 747; BR0NDSTED, 1926, p. 303; Hozawa, 1940, p. 36; Tanita, 1941, p. 
269. 

Only a single specimen of this species is contained in the collection. 
It (PL VI, fig, 7) represents a solitary individual of an elongated 
cylindrical form, broadest near the base and shows at the upper end an 
osculum surrounded by a well-developed delicate collar. The total length 
of the sponge is 11mm and the greatest breadth is 4 mm. The osculum 
is nearly circular in shape with a diameter of 1 mm and the oscular collar 
measures 1.5 mm in hight. The colour in alcohol is dirty yellow. 

Remarks: — This species was first described by Kirk (1897), using a 
single specimen obtained from Cook Strait, New Zealand. The second 
occurrence of this species was reported in 1926 by Brj^ndsted from the 
same locality, and after that it was reported by Hozawa in 1940 and by 
Tanita in 1941 from the Japanese waters. 

Previously known Distribution: — New Zealand (Kirk, Brj^ndSTEd) ; 
Rikuzen Ohshima (Hozawa) ; Onagawa Bay (Tanita). 

Locality: — Punta Arenas, Strait of Magellen, 

Family Heteropiidae Dendy 
Genus Vosmaeropsis voN Lendenfeld 

11) Vosmaeropsis inflota, n. sp, 

(PL VI, fig. 8; text-fig, 2) 

Only a single specimen (PL VI, fig. 8) of this new species exists 
in the collection. It Js a solitary individual with irregular outline, more 
or less dorso-ventrally compressed, attached by the base and provided 
with an osculum on the upper surface. The sponge measures 8 mm in 
hdght, 12 mm in greatest breadth and 7.5 mm in thickness. The osculum 
is naked and irregular in shape. The dermal surface is nearly smooth 
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but uneven. The gastral cavity is comparatively narrow and is branched 
in an irregular manner. 

The colour in spirit is yellowish white and the texture is rather soft. 

Structure: — The canal system is leuconoid. .The flagellated chambers 
are thickly distributed between the well-developed inhalant and exhalant 
canal systems. They are ovoid or spherical in form with a diameter of 
about 100 

The dermal skeleton is thin, composed of a few layers of dermal tri- 
radiates and of paired rays of subdermal pseudosagittal triradiates. The 
latter kind of spicules are not to be clearly distinguished from the tubar 
triradiates. Underneath the dermal surface there exist subdermal cavities.. 

The chamber layer is perforated by large inhalant and exhalant canals 
and the skeleton of which is made up of irregularly arranged tubar tri¬ 
radiates and of basal rays of subdermal pseudosagittal triradiates. Here 
and there a number of large oxea are found occurring close to the dermal 
surface but never projecting from it. 

The gastral skeleton is thinner than the dermal and is composed of 
tangentially placed gastral tri- and quadriradiates. The short apical 
rays of quadriradiates project into the gastral cavity. The skeleton of 
oscular margin is made up of large oxea, of triradiates, and of quadri¬ 
radiates. The spicules found on the dermal side are dermal triradiates 
and large oxea, while those on the gastral are tri- and quadriradiates with 
wide oral angles. 

Spicules (Text-fig, 2): — Dermal triradiates (a) sagittal. Basal ray 
straight, distinctly shorter than paired rays, 130-210/^ long and 18“23/r 
thick at base. Paired rays equal, nearly straight, taper to sharp end, 
200“265/^ long and 18^23/^ thick at base. 

Subdermal triradiates (b) pseudosagittal. Basal ray nearly straight 
and slightly crooked nearer the sharply pointed end, longer than paired 
rays, 230-300 long and 20-^25 p thick at base. Paired rays unequal; 
the longer ray are gently curved backwards, 180-260/^ long, the shorter 
ray straight, sharply pointed, 150-225 p long and the both 20-25 p thick 
at base. 

Tubar triradiates (c) slightly, sagittal. Basal ray straight, tapering to- 
a sharp point, 250-310 long and 25-34 p thick at base. Paired rays 
nearly equal, slightly longer than basal ray, 280-330 p long and 25-34 
thick at base. ' 

Gastral triradiates (d) strongly sagittal. Basal ray straight, much shorter* 
than paired rays, 90-140 p long and 12-15 p thick at base. Paired rays^ 
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Text-fig. 2. Vosmaeropsis inflata, n. sp. a, dermal triradiates; b, subdermal tri- 
radiates; c, tubar triradiates; d, gastral triradiates; e, gastral quadriradiates; f, large 
oxea. (all xlOO) 

equal, widely divergent, 190-260 long and 12-15 p thick at base', 

Gastral quadriradiates (e) like the gastral triradiates except for the 
presence of apical ray. Apical ray short, sharply pointed, thinner than 
facial rays, 80-130/^ long and 8-10/^ thick at base. 

Tri- and quadriradiates of the oscular margin similar to those of the 
gastral skeleton. ' 

Large oxea (f) spindle-shaped, uneven in outline, sharply pointed at 
both ends, curved irregularly near the distal end, measuring up to 800/^ 
by 55 fi. 

Remarks: — This species has sparce but peculiarly curved large oxea* 
By these oxea and by external features, it may be distinguished frona 
other members of the section in the genus which are charged with large 
oxea but lacking microxea. 
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Locality: — Punta Arenas, Chile. 

12) Vosmaeropsis ovata, n. sp. 

’ (PL VI, fig. 9; text-fig. 3) 

The collection contains four specimens of the new species which were 
collected from Sarmiento, Chile. All specimens are solitary and more or 
less irregularly massive attached to some sea weeds. I have selected the 
largest specimen (PL VI, fig. 9) as the type on which to base further 
■description. 

It is oval in shape, being 18 mm long and 12 mm in diameter. The 
sponge wall is about 3.5 mm thick in the middle parts. The osculum is 
naked and is elliptical in shape with a diameter of 1.8-2.5 mm. Both 
the dermal and gastral surfaces appear smooth to the naked eye but the 
gastral surface is perforated by numerous exhalant apertures of varying 
sizes. 

The colour in alcohol is white and the texture is not very firm but 
rather elastic. 

Structure: — The canal system is of the leuconoid type. The flagellated 
chambers are of nearly oval form with maximum diameter of 60*”90 

The dermal skeleton is composed of several layers of tangentially 
placed triradiates and of paired rays of subdermal pseudosagittal triradiates. 
Amongst these spicules microxea are distributed at various angles to th6 
dermal surface. Underneath the dermal cortex there exist subdermal 
cavities of varying sizes. 

The chamber layer is strongly lacunar on account of the well-developed 
inhalant and exhalant canals. The skeleton of the chamber layer is made 
up chiefly of tubar triradiates with admixture of basal rays of subdermal 
pseudosagittal triradiates and of a few quadriradiates which occur along 
the larger exhalant canals. The basal rays of subgastral triradiates may 
be added to the skeleton. 

The gastral skeleton is thinner than the dermal, consisting^ of a few 
layers of tri- and quadriradiates. The oscular margin is a continuation 
of dermal and gastral skeleton and thus there are no special spicules to 
be mentioned. 

Spicules (Text-fig. 3): — Dermal triradiates (a) sagittal. Basal ray 
straight, gradually and sharply pointed, shorter than paired rays, 130- 
170 /^ long and 12~15/< thick at base. Paired rays equal, gently curved 
forwards, 140-180 ju long and 12-15 ft thick at base. 
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Subdermal triradiates (b) pseudosagittal. All rays are different in 
length but equal in thickness being 15-20 p-. Basal ray straight, sharply 
pointed, longer than paired rays being 170-230 p. Longer oral ray either 
straight or slightly curved, measuring 130-180 p in length. Shorter ray 
straight, sharply pointed at end and 90-130 p long. 



Text-fig. 3. Vosma&ropsis ovata, n. sp. a, dermal triradiates; b, subdermal tri¬ 
radiates; c, tubar triradiates; d, quadriradiates of larger exhalant canal; e, gastral 
triradiates; f, gastral quadriradiates; g, dermal microxea. (a-f xl50; g x240) 

Tubar triradiates (c) sagittal. Basal ray straight, longer than pairecf 
rays, 200-280 long and 18-22 yu'thick at base. Paired rays nearly equal, 
more or less curved forwards, 180-230long and 18-22thick at base. 
Quadriradiates of larger exhalant canals (d) sagittal and all, rays are 
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not in one plane.. Basal ray straight, tapers to sharp end, IGO-EOO/^ long 
■and 12-16/^ thick at base. Paired rays equal, nearly straight, sharply 
pointed, slightly shorter than basal ray, 150-185/^ long and 12'-16/i 
thick at base. Apical ray slightly curved oralwards, fairly finely pointed, 
shorter and thinner than facial rays, 95-125 long and about 10 thick 
at base. 

Gastral triradiates (e) strongly sagittal Basal ray straight, much 
shorter than paired rays, 120”-160/^ long and 12-18/^ thick at base. 
Paired rays nearly equal, more or less curved, widely divergent, 220- 
250 ^ long and 12-18 p- thick at base. 

Gastral quadriradiates (f) exactly similar to triradiates of the same, 
only differing in having an apical ray. Apical ray curved upwards, sharply 
ended, 70-130/^ long and 10-14thick at base. 

Dermal microxea (g) slightly curved, sharply pointed at both ends, one 
-of which is solely pointed while the other is provided with numerous- 
spine-like protuberances. They are 60-80 p long and 4-6 p thick. 

Remarks: — The present species can not be identified with any previ¬ 
ously known species. The most conspicuous features of this species exists 
in the presence of dermal microxea and in lacking of large oxea. In the 
genus Vosmaeropsis no member which charged with only microxea has 
been hitherto known. 

Locality: — Sarmiento, Chile. 

Family Grantiidae Dend^ 

Genus Grantia Fleming 

13) Grantia genuina Row and Hozawa 
(PI. VII, fig. 10) 

Grantia genuina, Row and Hozawa, 1931, p. 781, PL 20, fig, 12, text-fig, 11. 

This, species is represented by a single specimen (PL VII, fig. 10) 
in the collection. It is of a cylindrical form, measuring 8 mm, in height 
and about 2 mm. in diameter. The surface of the body is hispid owing 
to the projecting large oxea. The osculum at the upper end is provided 
with a fringe consisting of linear spicules. 

The species has been fully recorded by previous authors, so that no 
further details are necessary to be added. 

Previously known Distibution: — Shark’s Bay District, Australia (Row 
and Hozawa). 

Locality: — Strait of Magellan. 
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Genus Leucandra Haeckel 
14) Leucandra astricta, n. sp. 

(PL VII, fig. 11; text-fig. 4) 

Eighteen specimens of this new species exist in the collection. They 
are variable in length ranging from 6 mm. to 36 mm. They are also 
variable in shape, each appearring as if a small rounded rock. To base 
further description on, I have selected the largest specimen shown in PL 
VII, fig. 11. 

The sponge is a solitary person of an elongated elliptical massive shape, 
attached by its base to the substratum directly. It measures 36 mm. in 
length, 18 mm. in breadth and 15 mm. in thickness. There are five naked 
oscula, four of which are small while the remaining one is large and 
irregular in shape with a maximum diameter of 8 mm. The dermal sur¬ 
face is nearly smooth to the naked eye but uneven in outline. The 
gastral cavity is relatively narrow and is branched in an irregular manner. 
The surface of the gastral cavity appears smooth. 

The colour in the preserved state is dirty white and the texture is 
very firm. 

Structure: — The canal system is typical. The flagellated chambers 
are of spherical or nearly so with a diameter of 60-90 and are closely 
set together in the chamber layer. 

The dermal skeleton is rather thin, composed of a few layers of tri¬ 
pod-like dermal triradiates and of distal parts of oxea. The proximal 
parts of oxea are deeply implanted in the body wall while the round 
distal are arranged densely and thus forms a dermal cortex together vyith 
the tangentially placed triradiates. 

The skeleton of chamber layer is chiefly made up of irregularly and 
densely distributed tubar triradiates. Near the dermal surface, the tubar 
skeleton is added the proximal parts of large oxea. The gastral skeleton 
is fairly well distinguishable from that of the chamber layer, consisting 
of several layers of gastral triradiates and quadriradiates. Both are ar¬ 
ranged tangentially and their basal rays are pointed downwards in most 
oases. 

The oscular margin does not show any special skeleton to be mentioned. 
It is composed of one kind of gastral spicules with wide oral angles. 

Spicules (Text-fig. 4): — Dermal triradiates (a) slightly sagittal but 
nearly equiradiates. All rays stout, with more or less undulated outline 
and show a tripod-like appearance. Basal ray sharply pointed, either 
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Text-fig, 4. Leucandra astricta, n. sp. a, dermal triradiatos; b, tubar triradiates j 
c, gastral triradiates; d, gastral quadriradiates; e, large oxea. (all X 150) 

equal to or very slightly shorter than paired rays, 110-130/-« long and 
20-22 thick at base. Paired rays nearly equal, slightly curved forwards, 
120-150/^ long and 20-22/^ thick at base. 

Tubar triradiates (b) subregular or slightly sagittal. Basal ray straight,, 
tapering to sharply pointed end, • 170-200 long and 14-18 thick at 
base. Paired rays equal, straight, sharply pointed, 190-220/^ long and 
14-18/^ thick at base. 

Gastral triradiates (c) strongly sagittal. All rays slender and nearly 
equal in thickness being 10-14 jm. Basal ray straight, much shorter than 
paired rays being 100-^110 long. Paired rays equal, widely divergent 
and are 200-220/^ long. 

Gastral quadriradiates (d) like the gastral triradiates, except for the 
presaice of an apical ray. Apical ray short, sharply pointed, 45-50 long 
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•and about 12 thick at base. 

Oxea (e) stout* club-shaped and more or less curved. The proximal 
end pointed sharply while the distal swells and forms a round head. They 
measure 210-380 in length and 40-70 fJ- in thickness of the head. 

Remarks: — The present new species may belong to Section A of the 
genus Leucandra in the system of classification proposed by Dendy and 
Row^\ on account of the fact that it is charged with radially arranged 
large oxea but lacking microxea. But this species has two remarkable 
characteristics, viz. 1) the existence of the dermal triradiates resembling 
tripod spicules and 2) the same of the large club-shaped oxea. On these 
points it may be easily distinguished from the other members of the genus. 

Locality: — South Georgia Island. 


15) Lemandra australiensis (Carter) 

(PL VII, fig. 12; text-fig. 5) 

Leuconia fistulosa var. australiensis^ Carter, 1886, p. 127. 

Leucandra australiensis, Dendy, 1892, p. 97; Dendy and Row, 1913, p. 769; Br0nd- 
STED, 1926, p. 312, text-fig. 9. 

This species is represented by nineteen specimens in the collection. 
They are variable in length ranging from 10 mm. to 35 mm. and are 
variable in shape as well- Some of the specimens are sacJike in form 
and the others are of elongate tube-like. Each of the specimens is solitary 
and shows an osculum at its upper end which is surrounded by a short 
oscular collar. 

The largest specimen (PI. VII, fig. 12), upon which the further 
descriptions are based, is of a tubular form, slightly compressed, broadest 
near the base and gradually narrowing towards the upper osculum which 
is damaged. It is about 35 mm. long and 18 mm. broad at the broadest 
parts. The osculum is not perfect and is of an elliptical in form with 
diameters of 6 x 3.5 mm. 

The dermal surface is more or less hispid dwing to the projecting oxea 
and the gastral surface is also hispid on account of the presence of apical 
rays of gastral quadriradiates. The gastral cavity is relatively narrow and 
is branched irregularly. 

The oscular margin is provided with a short peristome in most speci¬ 
mens, but in the case of the largest one it appears to be naked, the 
oxeote spicules being ciit off short. 

0 Dendy and Row, 1913, Proc. Zool. Soc. London, p. 769. 
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The colour in alcohol is nearly white with faint yellowish tint. The 
texture is not very firm but elastic. 

Structure: — The canal system is leuconoid. The flagellated chambers 
are of an oval shape or nearly so with diameter of 1OO“20O />; and are 
rather irregularly distributed in the chamber layer. Beneath the dermal 
cortex, there exist subdermal cavities of various sizes. 

The dermal skeleton is rather thin, composed of a few layers of tri- 
radiates arranging tangentially. Large oxea project from the dermal sur¬ 
face to some extent distally. The skeleton of chamber layer is made up 
of irregularly scattered tubar triradiates and of the proximal parts of large 
oxea. 

The gastral skeleton is as thick as the dermal and is consisted of 
tangentially placed gastral tri- and quadriradiates. The basal rays of 
these radiates are directed downwardly in most cases and the short apical 
rays of gastral quadriradiates projected into the gastral cavity. The skele¬ 
ton' of the oscular margin is composed of linear spicules and of gastral 
radiates with wide oral angles. The former kind of spicules are disposed 
longitudinally and run parallel with one another. 

Spicules (Text-fig. 5): — Dermal triradiates (a) subregular or very 
slightly sagittal. Basal ray straight, tapering to sharp end, 170-240/>« 
long and 10-13/^ thick at base. Paired rays equal, nearly straight, either 
equal to or slightly longer than basal ray, 170-260/^ long and 10-13/^' 
thick at base. 

Tubar triradiates (b) sagittal. Basal ray straight, longer than paired 
rays, sharply pointed, 180-300/^ long and" 12-20thick at base. Paired 
rays equal, slightly curved forwards, 170-240/^ long and 12-20/^ thick 
at base. 

Gastral triradiates (c) also sagittal. All rays are equal in thickness 
being 8-10/^. Basal ray kraight, tapering to sharp end, shorter than 
paired -rays being 220-280long. Paired rays nearly equal, widely 
divergent and are 240-290long. 

Gastral quadriradiates (d) similar to the triradiates of the same por¬ 
tion, except for the presence of an apical ray. Apical ray slightly curved 
oralwards, shorter and thinner than facial rays, 65-100/^ long and about 
Sp thick at base, 

Oxea (e) elongate spindle-shaped, more or less curved, tapering to¬ 
wards the both ends, measuring 380-860 p in length and 23-35 p thick 
in the thickest parts. 
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Text-fig. 5. Leucandra nustraliensis (Carter), a, dermal triradiates; b, tubar 
triradiates; c, gastral triradiates; d, gastral quadriradiates; e, oxea. (all XlOO) ' 


Remarks: — The writer has identified the specimens at hand with this 
species for their external and internal features seem to agree well with! 
the descriptions made of this species by previous writers. 

This species was first described by Carter in 1886, basing upon the 
materials obtained from New Zealand. But he did not give any drawing; 
of the spicules. Since that time, Dendy has also recorded this species 
from the same locality, but also without giving any figures. In 1926,' 
this species was recorded by Brj^ndsted showing a drawing of spicules. | 
The writer, therefore, appended here a photograph of the spicimen and; 
the figures of all kinds of spicules. I 
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Previously known Distribution :—^Near Port Phillip Hoad (Carier, 
Dendy) ; Little Barrier Island, N. Z. (BrJ^^ndsted) . 

Localities: — Uschuaria, near the Strait of Magellan ; South Georgia 
Island. 


16) Leucandra compacta (Carter) 

(PL VII, fig. 13; text-fig. 6) 

Leuconia compacta. Carter, 1886, p- 144<. 

Leucandra compacta, Dendy, J892, p. 100; Dendy and Row, 1913, p. 770. 

Eight specimens in the collection have been assigned to this species. 
They are variable, in shape and in size but ai'e all alike in being solitary 
and appearing very compact. The largest specimen (PL VII, lig. 13) 
was chosen as the base for further description. 

The sponge is of an irregularly oval shape, more or less laterally 
compressed, broadest at the base and tapers towards the upper osculum. 
It measures 16 mm. in height and 19 mm. in greatest breadth, the wall 
being about 5 mm. in thickness. The osculum at the upper end is nearly 
naked and is circular in shape with a diameter of 2 mm. The dermal 
surface is more or less uneven and is slightly hispid on account of the 
projecting large oxea. The gastral cavity is branched irregularly. The 
surface of the gastral cavity is perforated by a great number of irregularly 
distributed circular or oval exhalant apertures and appears slightly hispid 
under the hand-lens owing to the projecting apical rays of gastral quadri- 
radiates. * 

The colour in alcohol is nearly white and the texture is moderately 
firm and elastic. 

Structure: — The canal system is of the leuconoid type. The flagellated 
chambers are closely distributed in the chamber layer and are generally 
of an oval shape, measuring about 100/^ in diameter. 

The dermal skeleton is composed of triradiates which are tangentially 
^ arranged in a few layers and of large oxea which are placed nearly 

right angles to the dermal surface. The tubar skeleton is made up of 

rather large triradiates which are irregularly and closely packed in the 
body wall. To the tubar skeleton it may be added the proximal parts 

of large oxea. The quadriradiates occur along the larger exhalant canals. 

The gastral skeleton is as thick as the dermal, consisting of a few 
layers of tangentially placed gastral tri- and quadriradiates. The apical 
rays of the latter kind of spicules are projected into the gastral cavity 
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freely. The skeleton of the oscular margin is made up of tri- and quadri- 
radiates, and of hair-like oxea. The former two kinds of spicules have 
their basal rays directed regularly downwards and have paired, rays widely 
divergent. The hair-like oxea are disposed longitudinally and run parallel 
with one another. 

Spicules (Text-fig. 6) : — Dermal triradiates (a) subregular or slightly 
sagittal. Basal ray straight, sharply pointed, slightly shorter than paired 
rays, 150-200/^ long and 10-15thick at base. Paired rays equal, nearly 
straight, tapering to sharp end, 170-220 /i long and 10-15 p thick at base.'. 



Text-fig. 6. Leucandra compacta (Carter), a, dermal triradiates; b, tubar tri¬ 
radiates; c, gastral quadriradiates; d, triradiate of oscular margin; e, oxea, (all :i<120) 


Tubar triradiates (b) similar to the dermal triradiates in shape buf 
are slightly thicker and larger than the latter. Basal rays straight, sharply 
pointed, 180-230/^ long and 20-28^(thick at base. Paired rays straight- 
slightly' longer than basal, ray, 200-280 p long and 20-28 thick at base# 
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Gastral triradiates exactly similar to the gasStral quadriradiates, except 
for the absence of an apical ray. 

Gastral quadriradiates (c) sagittal. Basal ray straight, shorter than 
paired rays, 170-220 long and 15-20 thick at base. Paired rays 
equal, widely divergent, 240'-290/^ long and 15-20/^ thick at base. Apical 
ray slightly curved, sharply pointed, shorter and thinner than facial rays, 
80-90 ju long and 10-13 thick at base. 

Triradiates of oscular margin (d) strongly sagittal. Basal ray slender, 
straight, sharply pointed, slightly shorter and thinner than paired rays, 

, about 200/^ long and 10 thick at base. Paired rays nearly equal, widely 
divergent, 220 long and about 12 ft thick at base. 

Quadriradiates of oscular margin like the triradiates of the same, Only 
differing in the presence of short apical ray. Apical ray curved upwards, 
sharply pointed, shorter than facial rays, about 80/^ long and 10/^ thick 
at base. 

Oxea (e) stout, elongate spindle-shaped, sharply pointed at both ends, 
more or less curved, 380-750 long and 30-40 thick in the thickest 
parts. 

Remarks: — This species was first described by Carter in 1886 from 
New Zealand but neither photographs nor drawings of spicules have been 
given. The writer, therefore, appended here both the figures of spicules 
and a photograph of the specimen included in the collection. 

Previously known Distribution: — Port Phillip Heads, N. Z. (Carter). 

Locality: — Uschuaria, near the Strait of Magellan. 

17) Leucandra haurakii BrjIndsted 
(PL Vll, fig. 14; text-fig. 7) 

Lettcandra haurakii, Bk0ndsted, 1926, p. 311. 

This species is represented by a single specimen (PI. VII, fig. 14) in 
the collection. The sponge forms an elongated cylindrical sac, broadest 
nearer the base by which attached to the substratum, and provided with 
an osculum at the upper end. It is about 14 mm high and 5 mm . in 
diameter. The osculum is nearly naked and is a slit-like in shape with 
breadth of 2 mm. The dermal surface is uneven and is hispid owing to 
the projecting large oxea. The body wall is about 2 mm thick in the 
middle parts. The gastral cavity is nearly straight, extending to the base. 
The surface of the gastral cavity is perforated by a number erf large 
exhalant apertures and is slightly hispid under the hand-lens due to the 
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projecting apical rays of gastral quadriradiates. 

The colour in ajcohol is nearly white with faint yellowish tint and the 
texture is hard. 

Structure: — The canal system is typical. The flagellated chambers 
are nearly ovoid in form with diameter of 60-80 and are densely set 
together in the chamber layer. 

The dermal skeleton is made up of several layers of tangentially placed 
triradiates. Large oxea project outwards through the dermal cortex and 
give to outer surface of the sponge a hispid appearance, while more than 
half of the spicules are embedded in the chamber layer. The tubar 
skeleton is composed of mainly triradiates which are densely and confusedly 
packed in the chamber layer and of proximal parts of large oxea. Basal 
rays of some few subgastral triradiates are added to the skeleton. The 
walls of the larger exhalant canals are provided with quadriradiates, the 
apical rays projecting into the canal. The gastral skeleton is thin, con¬ 
taining a few layers of quadriradiates with apical rays projecting as usual 
into the gastral cavity. 

Spicules (Text-fig. 7) : — Dermal triradiates (a) subregular or slightly 
■sagittal. Basal ray straight, sharply pointed, 100-145/^ long, and 8-10/-^ 
thick at base. Paired rays equal, either straight or slightly curved for¬ 
wards, 100-140 p long and 8-10 fj- thick at base. 

Tubar triradiates (b) strongly sagittal. Basal ray straight, tapering 
to the sharply pointed end* longer than paired rays, 160-220 p long and 
10-14/^ thick at base. Paired rays nearly equal, usually curved forwards, 
110“135/^ long-and 10-14/^ thick at base. 

Subgastral triradiates (c) similar to the tubar triradiates, only differ¬ 
ing in having wider oral angles. 

Quadriradiates of larger exhalant canals (d) sagittal. Basal ray straight, 
longer than paired rays, 160-200 ^ long and 12-14 thick at base.| 
Paired rays equal, gently curved forwards, 130-150/^ long and 12-14/^ 
thick at base. Apical ray sharply pointed, shorter and slightly thinner! 
than facial rays, 40-90/^ long and 8-12/^ thick at base. 

Gastral quadriradiates (e) also sagittal. Basal ray straight, sharply 
ended, either equal to or very slightly longer than paired rays, 150-190/^ 
long and 10-15 thick at base. Paired rays equal, nearly straight, 150-- 
,T85 yU long and 10-15 yU thick at base. Apical ray slightly curved orah 
•wards, fairly sharply pointed, 120-180/^ long and 10-12 yU thick at base. 

Oxea (f) elongate spindle-shaped, usually more or less curved, sharpljj 
jiointed at the proximal end while the distal is somewhat rounded. Theyr 



128 


S. TANITA 



Text-fig. 7. Leucandra haurakii Br0ndsted, a, dermal triradiates; b, tubar tri- 
radiates; c, subgastral triradiate; d, quadriradiates of largei* exhalant canals; e, 
gastral quadriradiates; £, oxea. (all Xl50) 

measure 470-780 in length and 27-35 in greatest thickness. 

Remarks: — This species was first described in 1926 by BR^iisr0STEi> 
as found in New Zealand, Unfortunately, however, he has not been given 
any figure, but as the specimen at my hand agrees well with his original 
description, the writer inclined to identify it with this species. 

Previously known Distribution: — Moko Hinau Island, N. Z. (BRf^Nl> 
sted). t 

Locality: — Puerton Pantelon, Feuerland. 

18) Leucandra reniformis, n. sp. 

(PL VII, fig. 15; text-fig. 8) 

In the collection there exists two specimens of this new species which« 
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were obtained from two different localities. 

The smaller one which came frow Picton Island is of an irregular 
oval form measuring 5 x 3.5 mm, attached to a gastropod shell. 

The larger specimen (PL VII, fig. 15) on which the further descrip¬ 
tion is based, forms an irregular oval shape, more or less dorso-ventrally 
compressed, and attached to some algae by its base directly. It measures 
7 ram in height, 21 mm in length, and 12.5 mm in breadth. There are 
three naked oscula on the upper side of the body, whose sizes are 1.3 x 
0.8 mm, 1 X 0.6 mm, and 1 x 0.5 mm. The dermal surface is slightly hispid 
on account of projecting oxea. The gastral cavity is very narrow and is 
branched in a very irregular manner. The gastral surface appears to be 
smooth to the naked eye. 

The colour in alcohol is nearly white and the texture is firm and 
elastic. 

Structure: — The canal system is of the leuconoid type. The flagellated 
chambers are of spherical or oval shape, measuring 80-100 ft in diameter 
and are thickly packed in the chamber layer. 

The dermal skeleton is hardly distinguishable from the tubar skeleton. 
It consists of a few layers of tangentially arranged triradiates, of large 
oxea, and of densely distributed microxea. The greater parts of large 
oxea are embedded in the chamber layer and project only a little distally. 
The tubar skeleton is made up of triradiates which are irregularly set 
together and of the proximal parts of large oxea. The gastral skeleton 
is as thick as the dermal, but is fairly well distinguishable from the 
chamber layer, consisting of tri- and quadriradiates. The both kinds of 
spicules are closely set and are disposed parallel to the gastral surface. 
The gastral quadriradiates are smaller in number than the triradiates.. 
There is no special skeleton around the osculum. 

Spicules (Text-fig. 8): — Dermal triradiates (a) slightly sagittal, with 
paired rays slightly longer than basal ray. All rays are of equal thickness 
being 13-18/^ at base. Basal ray straight and sharply pointed with the 
length of 100-170 p. Paired rays equal, either nearly straight or slightly 
curved forwards being 110-180/^ long. 

Triradiates of chamber layer (b) exactly similar to the dermal tri¬ 
radiates above mentioned. 

Gastral triradiates (c) strongly sagittal. Basal ray straight, much 
shorter than paired rays, 80-90 long and 13-18/^ thick at base. Paired 
rays equal, nearly straight, tapering to sharp points, 150-170/^ long and 
13-18 p thick at base. ^ 
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Text-fig. 8. Leucandra reniformis, n. sp. a, dermal triradiates: b, tubar triradiates; 

■c, gastral triradiates; d, gastral quadriradiate; e, large oxea; f, dermal microxea. 
(a-^e Xl50; f x240) 

Gastral quadriradiates (d) exactly similar to triradiates of the same, 
■except in having short apical ray. Apical ray slightly curved, shorter and 
thinner than facial rays, 45-55 (x long and 10-15 /t thick at base. 

Large oxea (e) stout, slightly curved, sharply pointed at both ends, 
but thickest nearer the distal end, variable in length, 230-420 ft long and 
28-45 jx thick in the thickest parts. 

Dermal microxea (f) more or less curved, sharply pointed at both ends. 
Close to one end occurs a nodiform ring. They measure 60-70 fx in length 
and about 6/^ in thickness. 

Remarks: — This species appears to be closely resembled to Breit- 
TOSS’s Leucandra fernandensis'^ in, spiculation, but may be easily distin¬ 
guished from the latter by the absence of dermal quadriradiates, by the 
shape of oxea, and by the external appearance. 


Leuconia fernandensis Beeitpcss, 1898, p. 466, Tal 27, fig. 9. 
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19) Leiicandra uschuariensis, n. sp. 

(Ph VII, fig. 16; text-fig. 9) 

This new species is based upon five specimens in the collection. They 
■ai'e nearly similar in appearance but are variable in length ranging from 
16 mm to 28 mm. The writer has selected as the type of this species 
the largest specimen {PL VII, fig. 16) upon which to base further des¬ 
cription. 

The sponge forms an elongated solitary person, strongly laterally 
compressed, the broadest part being nearer the base and tapers towards 
the upper end. It measures 28 mm in length and is 11 mm broad in the 
broadest parts. The osculum at the upper end is elliptical in shape with 
a diameter of 1.5-2 mm long, and it shows no special structure. The 
dermal surface is slightly hispid owing to the presence of the. projecting 
oxea while the gastral seems nearly smooth. The gastral cavity is com¬ 
paratively narrow and is branched irregularly. The body wall is 3.6 mm 
in thickness at the middle of the body. 

In spirit, the colour is nearly white and the texture is rather hard and 
very elastic. 

Structure: — The canal system is leuconoid. The flagellated chambers 
-are oval in shape with a diameter of about 60 The dermal skeleton 
is very well distinguishable from that of the chamber layer as there exists 
numerous subdermal cavities of variable sizes beneath the surface. It is 
composed of a few layers of tangentially arranged triradiates, of large 
oxea, and of microxea. The large oxea project from the surface to some 
extent while the proximal half is embedded in the body wall Microxea 
are very densely distributed all over the surface. 

The skeleton of chamber layer is made up of triradiates and of proximal 
parts of large oxea. Tlie tubar triradiates are scattered irregularly in the 
chamber layer. The gastral skeleton is thickeV than the dermal, consisting 
of several layers of triradiates and quadriradiates. The latter kind of 
spicules are small in number and their apical ray^^roject into the gastral 
cavity. The oscular margin is made up of the dermal and gastral spicules 
only and thus there is no other kinds of spicules to be mentioned. 

Spicules (Text-fig. 9) : — Dermal triradiates (a) slightly sagittal. Basal 
.ray straight, tapering to sharp end, 150-200 long and 10-15 thick at 
base. Paired rays equal, nearly straight, slightly shorter than basal ray, 
145-190 jU long and 10-15/^ thick at base. 

Tubar triradiates (b) also sagittal. Basal ray straight, sharply pointed. 
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radiates; c, gastral triradiates; d, gastral quadriradiates; e» large oxca; f, microxea. 
(a-e X 150; £ X 240) 

either equal to or slightly shorter than paired rays, 120-220/^ long and' 
18-23 thick at base. Paired rays nearly equal, slightly undulated, 145- 
220 long and 18-23/*^thick at base. 

Gastral triradiates (c) strongly sagittal. Basal ray straight, sharply 
ended, much shorter than paired rays, 90-140 /-^ long and 14-18 fJt thick 
at base. Paired rays equal, widely divergent, 180-220 // long and 14-18 
thick at base. 

Gastral quadriradiates (d) nearly similar to gastral triradiates, except 
for the presence of apical ray. Apical ray slightly curved oralwards,. 
sharply pointed, shorter and thinner than facial rays, 50-65long and 
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10-14 p- thick at base. 

Large oxea (e) elongate spindle-shaped, broadest at a point nearer 
one end than the other, more or less irregular in outline, 470-700/^ long 
and 25-“45/^ thick at the thickest parts. 

Microxea (f) slightly curved, sharply pointed at both ends, provided 
with a number of spines close to one end, 55-85 p long and 4-7 p thick 
at the thickest portion. 

Remarks : — In external appearance, this species appears to be closely 
allied to Leucandra gemmipara Thacker^\ while in spiculation, it resem¬ 
bles L. dwarkaensis Dendy"^ and L. comata BrJ^ndsted'^ This species, 
however, differs from Thacker’s species in spiculation and from Dendy’s 
species in external appearance and in gastral radiates. From Leucandra 
comata^ it may be easily distinguished by the difference of dermal and 
tubar triradiates. 

Locality^ : — Uschuaria. 
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Leucosolenia falklandica Breitfuss. 
Leucosolenia feuerlandica, n. sp. 
Leucosolenia lucasi Dendy. 

Leucetta microraphis Haeckel. 

Sycon coronatum (Ellis and Solander). 
Sycon elegdns (Bowerbank). 

Sycon omatum Kirk. 

Vosmaeropsis inflata, n. sp. ' 
Vosmaeropsis ovata, n. sp. 

PLATE \ai. 

Grantia genuina Row and Hozawa. 
Leucandra astricta, n. sp. 

Leucandra australiensis (Carter). 
Leucandra compacta (Carter). 

Leucandra haurakii BR0NDSTED. 
Leucandra reniformist n. sp. 

Leucandra uschuariensis, n. sp. 
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INTRODUCTION 

Since the promoting effect of auxins on root formation was discovered, 
numerous papers on this subject, particularly dealing with the root forma¬ 
tion on stems and other above-ground organs have been published. It 
has been found in these investigations that the polar formation of roots 
on stem cuttings is caused by the polar transport of auxin. However, 
works concerning the rootlet formation on roots are not so many in 
number. Zimmerman & Hitchcock (’35) reported the effect of auxins on 
the production of laterals from aerial roots of Cissus. Cholodny (’31), 
Faber (’36), Thimann (’36), Jost & Reiss (’37), Thimann & Lane (’38), 
Levan (’39) and Kojima (’40) have shown the rootlet-inducing effect of 
auxins on roots of seedlings. Thus it is clear that the rootlet formation 
on roots is also promoted by auxins. Furthermore, it has been shown 
that auxins promote the regeneration of roots on root-cuttings of Taraxacum 
officinale (CzAJA ’35 a), Crambe maritima (Stoughton & Plant ’38, 
Plant ’40), Cochlearia armoracia (Lindner ’39, ’40) and Oenothera macro¬ 
siphon (Went ’39), and that the polar rootlet formation on these root- 
cuttings also seems to be caused by the polar transport of auxins. 

From these facts, it is very probable that the native auxin is on^ of 
the factors necessary for the formation of laterals on the root of seed¬ 
lings. In the present work, the rootlet formation on root segments, cut 
from seedlings and cultured under sterile conditions, has been investigated, 
and whether auxin shall be regarded as one of the factors controlling the 
polar rootlet formation on the root segments has been discussed. 

U The writer wishes to express his appreciation for the financial aid given by the Japan 
Society for the Promotion of Scientific Research. 
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MATERIALS AND METHODS 

Pisum sativum was the plant mainly used for the experiments. In 
some, however, Helianthus annuus is also used. Seedlings of these plants 
were cultured as follows: Seeds were soaked in tap water under dimi¬ 
nished pressure for 10—20 minutes, then sterilized in 0.2^ (in some ex¬ 
periments, 0.4?^) HgCh under diminished pressure for 10-20 minutes and 
finally washed three times in sterile water. These seeds were allowed to 
germinate on sterile 194 agar and kept at about 20°-25"C. After 4 days, 
the roots of the pea seedlings became about 5 cm in length. Various 
parts of the roots of these seedlings were cut off and cultured on nutrient 
agar under sterile conditions. 

The culture medium was prepared after Bonner & Addicott (’37), 
It contained the following salts and sugar in 1 litre of distilled water: 
Ca (N03)3-4H20 236 mg, MgSO^-TH^O 36 mg, KNO3 81 mg, KCl 65 mg, 
KH2PO4 12 mg, Fe2(S04)3 2 mg and sucrose 40 g. To this 10 g of agar 
was added. Other substances such as extract of yeast or vitamin B, 
were not added. In most cases, the segments were cultured in test-tubes 
containing about 10 cc of the medium. The cultures were kept at 20^— 
25"C in a dark or dim place. 

The number of rootlets developed was counted daily during the cultiva¬ 
tion. Finally, the number of rootlet primordia on the segments, which 
had been clarified in a concentrated solution of chloral hydrate, was 
counted through a magnifying glass (8x), In the pea root, at the begin¬ 
ning of the experiments, no rootlet primordia were found by means of 
this method on the apical 2cm part; a few were visible, in rare cases, 
on the 2-3 cm zone from the tip, 

EXPERIMENTS 

, 1, Culture of Decapitated Roots 

From pea seedlings, the entire roots 4.5“5,5cm long were isolated. 
After the tips 2 mm in length were removed, each root was placed on 
nutrient agar slant in a large test-tube. During the culture, the roots 
were kept horiz:ontal by inclining the test-tubes. At the beginning of the 
culture, a few rootlets had already grown out or were about to appear 
on the basal portion of the roots. 

The number of rootlets grown out on the root segment was counted 
daily. Results are shown in Fig. 1. The rootlets develop only on the 
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Aptcai rootlets 


T>asal and apical, but never 

•on the middle portion of g Basai rootlets 

the cultured segment. % 40 - 

The basal rootlets are ^ . , 

•g. . 1 -,,^ r-( / Aptcai rootlets 

distributed within 16 mm u 30' / . , , - 

(U / f 

from the base, while most « / / 

•of the apical ones are J 

formed near the apical ° lo -/ / 

cut surface. On the basal / 

portion, most of the root- ^ o —•——>—«—>—^—>—•- 

4 - • ;} 1 3 5 7 9 17 

lets grow out m one day ^ , , . . - 

, Days after beginning of culture 

from the beginning of the , r j i j 4 . 

° ® Fig. 1. Number of rootlets developed on root 

experiment. In a further segments. Mean of 14 segments. 

two days, rootlets begin 

to appear on the apical portion. The rooting almost ends in four days. 
It is quite reasonable to think that most of the basal rootlets developed 
from pre-existing primordia, ^nd that the apical ones were formed anew 
during the culture. 

Table 1. 

Length of Rootlets after 17 Days. Mean of 14 Segments, 


Days after beginning of culture 
Fig. 1. Number of rootlets developed on root 
segments. Mean of 14 segments. 




Length per segment 

Length per rootlet 


(mm) 

(mm) 

Basalirootlets 

63 

13 

Apical rootlets 

118 

37 


Mean of the longest 
rootlets (mm) 

21 

48 


Fig. 2. Rootlet development on isolated roots (tips 1 cm removed). 
Left, 3 roots placed on plain agar; right, 3 roots jdaced on nutrient 


agar. Photographed a week after isolation. 
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The length of the rootlets after 17 days is shown in Tab. 1. The 
apical rootlets grow longer than the basal ones, which cease to elongate 
earlier than the former. 

A similar experiment was carried out with roots, from which the tips 
1 cm long had been removed. The isolated root-segments were cultured 
in Petri dishes containing nutrient agar or plain agar. Six roots were 
placed in each dish. Results are similar to those of the former experi¬ 
ment. (See Fig. 2.) 


2. Culture of Various Parts of a Root 


oc) The following experiment was made to compare, the formation and' 
the development of rootlets^^ on root segments taken from various parts 
of the root. Pea roots grown about 5 cm long were used. After the 
tips 2 mm long were removed, the roots were cut into 5 pieces of 1 cm 
long. (Length of the most basal pieces was 0.5-1 cm.) The segments 
were numbered I to V, from apex to base. Each segment was placed 
horizontally on nutrient agar slant in a test-tube. In segments V, a 
small number of rootlets had been visible or were about to grow out at 
the beginning of the experiment. 

The number of rootlets found on various parts of each segment after 
17 days is shown in Fig. 3. In segment I, most of the rootlets are formed 

near the apical end of the 



Tip I II III IV V 


Fig. 3. Distribution of rootlets on segments 
taken from various parts of root. Results after 17 


segment and few are found 
on other parts. The polari¬ 
ty of the rootlet distribution 
is less distinct in the seg¬ 
ments taken from the more 
basal portions of the root, 
owing to the counterbalance 
of the increased number of 
basal rootlets with the de¬ 
creased number of apical 
ones. In the most basal 
segment V, the polarity is 


days. Meari of 13 segments. 


reverse. (However, as men- 


In this paper, tbe formation oi rootlets was distinguished from the outgrowth of 
rootlets from the primordia. The “ number of rootlets formed ” indicates the sum of the- 
‘‘ numbers of rootlets developed ” and ** rootlet primordia 
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tioned above, the basal segments had already shown some rootlets at the 
time of isolation.) Although the fact that the rootlets are more ready to be 
formed on basal parts of the segment than on other parts except the 
apex is not so clear in this experiment, it will be seen quite clearly in 
the later ones. 

If we consider only the developed rootlets, the polarity is more strict. 
The apical end of the segments shows an especially high rate of develop¬ 
ment into rootlets from the primordia, though in the basal segments, the 
basal end also gives a fairly high rate of development. 

Tab. 2 shows that the total number of rootlets on each segment is 
greater in the more basal segments. The number of developed rootlets, 
however, is greater in segments V and IV than in the other three seg¬ 
ments, among which segment I seems to have the greatest number. (See 


Table 2. 

Number and Length of Rootlets on Segments after 17 Days. 
Mean of 13 Segments. 


Segment 

No. of rootlets formed 
per 10 segments 

No. of rootlets deve¬ 
loped per 10 segments 

Length per 
segment (mm) 

Length per 
rootlet (mm) 

I 

33 

21 

42 

20 

II 

54 

19 

33 

18 

III 

57 

18 

31 

17 

IV 

65 

34 1 

53 

16 

V 

51 

43 

98 

23 


.also series B in Tabs. 4 and 

. 6 .) 

The number of developed 
rootlets counted daily during 
the culture is shown in Fig. 
4. In segments V and IV, 
the rootlets begin to grow 
out in one day from the 
beginning of the experiment. 
In segments I, II and III, 
however, rooting begins in 
.a further two days. Most 
of the rootlets on segment 
I appear on the first day 
.and practically no subse- 



Fig. 4. Number of rootlets developed on various 
segments. Mean of 13 segments. 
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quent rooting occurs; while in segments II and III, the rootlets do not 
appear all at the one time, as in segment L It seems quite probable 
that most of the rootlets on segments V and IV developed from pre¬ 
existing primordia, and that those on segments I, II and III were formed 
anew during the culture. 

The length of the rootlets after 17 days is shown in Tabs. 2 and 3. 
In the previous experiment, in which the entire decapitated roots were 
cultured, it was found that the apical rootlets grew longer than the basal 
ones. However, Tab. 2 shows that, if the root is cut into pieces and 
cultured separately, the rootlets, which develop on the basal segment V, 
are not smaller in length per segment and per rootlet than those grown 
on the apical segments. Comparing the three apical segments, the root¬ 
lets on segment I seem to be the greatest in length. (See also series 
in Tabs. 4 and 5.) 

Tab. 3 shows that, when the rootlets develop over the whole length 
of the cultured segments as in JV and V, the same thing is found to be 
true as was found in the previous .experiment: the apical rootlets grow 
longer than the basal ones. (Refer also to the experiment in sunflowers- 
described later.) 


Table 3. 

Comparison of Length of Rootlets Grown out on Different Portions 
of Segments after 17 Days. Mean of 13 Segments. 



Length per 

Length per 

Mean ot the longest 


segment (mm) 

rootlet (mm) 

rootlets (mm) 

TBasal rootlets 

31 

17 

21 

Segment Middle rootlets 

33 

2Z 

26 

[Apical rootlets 

35 


37 

fBasal rootlets 

15 

10 

. 15 

Segment IVJ Middle rootlets 

7 

17 

24 

[Apical rootlets 

31 

20 

30 


P) In the present experiment,^ the rootlet formation on root segments, 
which were either cut into pieces or left intact, was investigated. From 
24 pea roots grown 5-6 cm long, apical parts 3 cm in length were cut 
off. (The tips 2 mm were previously removed.) Half of these segment^ 
were left intact (series A), and the rest^were cut into three equal pieces 
which were numbered I to III, from apex to base (series B). They were 
then kept on nutrient agar slant in test-tubes, with their apical ends 
downwards. In series A, one segment was placed in each tube, while iB» 
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series B, three pieces cot from one segment were cultured together. 

The number of developed rootlets counted daily is shown in Fig. 5. 
Result in series B agrees well with that of the former experiment. In 
each segment of series A, as in segment I of series B, most of the root¬ 
lets develop at the one time. 



Fig. 5. Number of rootlets developed on various segments. A, series A; 
B, series B. Mean of 12 segments. 


Results after 10 days are shown in Fig. 6 and Tab. 4. Fig. 6 shows 
that, in both series A and B, especially great numbers of rootlets are 
formed near the apical 
cut surface of each 
segment, and that the 
number of rootlets 
formed on other -parts, 
except the apex of 
the segment, increases 
towards the base. Thus 
it is found, that the 
rootlet formation on 
the root segment most 
readily occurs near the 
apical end and on the 
basal part of the 
segment. As it is a 
well known fact that 



•<g I 
Tip 


B 


II 


HI 


Fig- 6. Distribution of rootlets on vari<w segments. 
Besults after 10 days. Mean of 12 s€^iMats. 








144 


M. NAGAO 


the lateral root formation of ah intact seedlingi is started on the bcisal 
portion of the root and proceeds acropetally, the formation of more root¬ 
lets on the basal part of the segment seems to correspond to the polarity 
existing in the root material. This view is supported by the fact that, 
if the rootlets near the apical cut surfaces are excluded, the distril)ulion 
of rootlets on each segment of series B is much the same as that on 


Table 4. 

Number and Length of Rootlets after 10 Da,ys. 
Mean of 12 Segments. 



No. ol root¬ 
lets formed 
per 10 seg¬ 
ments 

No. of root¬ 
lets deve¬ 
loped per 10 
segments 

Length t)er 
segment 
(mm) 

Length per 
rootlet 
(mm) 


Apical part 

39 

29 

80 

27 


Middle „ 

28 

0 

0 

0 

Series A 

Basal „ 

42 

3 

1 

4 


Total 

108 

32 

81 



Segment I 

26 

18 

34 

20 

j 

» n 

34 ! 

15 

24 

16 

Series B 

jjjfApical rootlets 
[Basal 

j-43 

}l8 

18 

___1 

13 

2 


Total 

103 

50 

77 

— 



Tip I 11 


Fig. 7, Distribution of rootlets on 
various segments. Results after 16 days. 
Mean of *16 segments. 


corresponding part of the segment of 
series A. Formation of a great 
number of rootlets near the apical 
end of the segment shows the causing 
of a new polarity' in the segment, as 
a result of isolating it from the 
seedlings. 

The distribution of developed 
rootlets is strictly polar in all cases in 
this experiment, too. 

fTab. 4 shows that the number of 
rootlets developed on each intact 
segment of series A is greater than 
the number of those on each segment 
of series B, but it is smaller than 
the total number of rootlets grown 
out on the three segments taken 
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Table 5. 

Number and Length of Rootlets after 16 Days. 
Mean of 16 Segments. 


\ 

No. of rootlets 
formed per 10 
segments j 

No. of rootlets' 
developed per 
10 segments i 

Length per 
segment (mm) 

Length per 
rootlet (mm) 


1 Apical half 

41 i 

28 ! 

61 ! 

22 

Series A 

Basal „ 

49 : 

0 

1 

0 1 

0 


Total 

90 1 

1 

28 

61 

— 


Segment I 

41 

24 i 

42 

17 

Series B 

» n 

59 

16 1 

23 

15 


Total 

99 i 

40 j 

65 

i 


together of-series B. On the other hand, if the total rootlets formed are 
compared,L.they are almost equal in number in both series. The table 
shows also that the total length of the rootlets is nearly equal in the two 
series. These facts may indicate that the segments of the two series 
possess a factor or factors necessary for rootlet initiation and outgrowth 
in almost equal amount. 

Another experiment, in which segments 2 cm long were taken from 
roots grown 3.5-5cm in length, shows similar results. They are shown 
in Fig. 7 and Tab. 5. 

3. Experiments in Helianthus annuus 

From roots 6-9 cm long, tips 2 mm were removed. Then three 
.segments of 1 cm long (numbered I, II and III, from apex to Base) were 


Table 6. 

Number of Rootlets Developed per 10 Segments {1 cm Long) 
of Helianthus Roots. Mean of 10 Segments. 
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Table 7. 

Number of Rootlets Developed per 10 Segments {3 cm Lohg) 
of Helianthus Roots. Mean of 17 Segments. 



Apical rootlets 

Middle rootlets 

Basal rootlets 

Total 

After 3 days 

138 

76 

45 

^258 

9> ^ >> 

‘ _ 


— 

306 

« 11 » 

158 

91 

59 

308 


Table 8. 

Length of Rootlets after 11 Days. (Helianthus) 
Mean of 17 Segments. 



Length per segment 
(mm) 

Length per rootlet 
(ram) 

Mean of the longest 
rootlets (mm) 

Basal roots 

53 

9 

15 

Middle „ 

104 

11 

23 

Apical „ 

407 

1 26 

62 



Fig. *8. Rootlet development on root 
^gin^nts of Helipmthus. Photograpiied 11 
days after isolation. 


cut off and cultured as usual. 
(The segments were kept hori¬ 
zontal on agar slant.) Resuljts are 
shown in Tab. 6. 

In another experiment, seg¬ 
ments 3 cm long taken from roots 
4-6 cm in length were cultured 
in the usual way. (Each segment 
was placed on agar slant with 
its apical end downwards.) Re¬ 
sults are shown in Tabs. 7 and 8. 

Tabs. 6 and 7 show that, in 
Helianthus, unlike in Pisum,. 
rootlets develop on the whole 
length of the segments. Never¬ 
theless, in this case too, the 
number of apical rootlets is far 
greater than that of basal ones, 
;mid the more apical the segments- 
the mwe the rooitlets. 
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Rooting seems to progress acropetally, but because of the earlier 
cessation in elongation of the basal rootlets, the apical ones grow longer 
as in the case of Pisum (Tab. 8 and Fig. 8). 


4. Effect of Hetero-Auxin^^ 

oc) From pea roots 5-6 cm long, tips 2 mm were removed and the next 
parts 1 cm in length were cut off. These sections were placed hori¬ 
zontally on sterile l^/o agar containing hetero-auxin in Petri 

dishes. As a control, plain l^/o agar was used. The dishes were kept 
at about 25°C in a dark place. After one day, the root segments treated 


Table 9. 

Number and Length of Rootlets on Segments Treated with Hetero- 
auxin. Results 16 Days after Beginning of Culture. 

Mean of 16 Segments. 


Concentration of 
hetero-auxin (%'; 

No, of lootiets 
formed per 10 
segments 

No. ot rootlets 
developed per 10 
segments 

Length per 
segment (mm) 

Length per 
rootlet (mm) 

10-2 

100 

59 

68 

12 

10--’ 

* 49 

29 

55 ‘ 

19 

10-4 

31 

; 19 

13 

7 

10-f’ 

21 

i 13 

13 

10 

0 

— 

10 

! 7 

7 


were well washed with 
sterile distilled water and 
cultured as usual. (In this 
experiment, the plane of 
agar in test-tubes was not 
*slant.) Results, 16 days after 
the beginning of culture, are 
shown in Tab. 9 and'Figs. 

9 and 10. 

The number of rootlets 
increases with the concen¬ 
tration of hetero-auxin. (Tab. 

9) Also in this experiment, 
the formation of rootlets is 
polar, and the outgrowth of 

Hetero-auxin was obtained through the kindness ^ Prof. Dr. S. FuJiSE to whom 
the writer wishes to express many thanks. > 



Concentration of hetero-auxin C^) 

Fig, 9. Distribution of rootlets on root segments 
treated with hetero-auxin. Results 16 days after 
beginning of culture. Mean of 16 segments. 
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Fig. 10. Rootlet development on root segments treated with lietero- 
auxin. Concentrations of hetero-auxin: a) 0, b) c) 10 d) 

e) lO'**^^. Photographed 16 days after beginning of culture. 


Tootlets occurs only on the*apical portion of the segments, except in the 
-case of those treated with 10"” hetero-auxin (Figs. 9 and 10). Fig. 10 
shows that the treatment with 10"” 94 hetero-auxin causes thickening of 


the segments. 

The total length of the rootlets per segment also increases with the 

concentration of hetero- 


o 




Days after beginning of culture 


auxin. Length per root¬ 
let, however, is great¬ 
est in the case of those 
segments treated with 
10'’'^ hetero-auxin, 
whereas in other cases, 
it is either a little 
longer in the treated 
segments than in the 
control or else nearly 
equal to it. (Tab. 9 and 


Fig. 11. Number of rootlets developed on root seg- Fig. 10). 


ments treated with 10-=?^, 10 -^^, 1(H?^, 1(H% and 0 ^ 
%etero-auxih. Mean of 16 segments. 


The number of root¬ 
lets counted daily is 
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shown in Fig. 11. It shows that rooting is promoted by treatment with 
hetero-auxin, but is inhibited at first, when a high concentration is used. 

/5) From pea roots 4-6 cm long, tips 5 mm were removed and the next 
parts 1.5 cm long were cut off. These segments were placed vertically, 
some with their apical and others their basal ends, to about 3 mm in 
length, in sterile agar containing 10~“9^“10'^94 hetero-auxin, in Petri 
dishes. Plain agar was used as a control. The dishes were kept at 
about 24.5°C in the darkness. After one day, the segments treated were 
washed five times in sterile distilled water and then cultured in the usual 
way. Results 6 days after the beginning of culture are shown in Tab. 
10 and Figs. 12 and 13, 

Also in this experiment, the number of rootlets increases with the 
concentration of hetero-auxin. The effect of hetero-auxin is greater on 
the apical portion than on the basal part, not only when the apical end 
is treated but also when the basal end is treated^^ (Tab. 10 and Fig. 12). 

Furthermore, roots grow out always only on the apical end of the 
segment, except in the case where hetero-auxin in high cpncentration is 
used. Rooting on the basal or middle portion of the segment occurs when 

Table 10. 

Number of Rootlets {Ratio to Control) Formed on Segments Treated 
with Hetero-auxin {in Higher Concentrations) Apically or 
Basally. Results 6 Days after Beginning of Culture. 

Mean of 9-11 Segments. 


Concentration of betero-aoxin 

10-2 

lO-^ 

10-4 

0 


Basal 2/5-part 

1.2 

1.7 

1.2 

1 

Apical 

treatment 

Middle 2/5'-part 

i 5.3 

1.5 

1.0 

1 

Apical 1/5-part 

3.0 

2.0 

1 1.8 

1 


Total 

3.0 

1.8 

1.4 , 1 

1 


Basal 2/5-part 

2.2 

1.9 

1.2 

1 

Basal, 
treatment 

Middle 2/5-part 

3.1 

; 1.4 

1 1.7 

1 

Apical 1/5-part 

3.3 

: 

1 , 2.5 

: ^*0 ' 1 

1 


Total 

2.7 - 

2.0 

1.5 

1 


L In the control segment placed with its basal end in agar, as compared with that 
placed with its apical ,end in agar, the total number of rootlets formed near the apical end 
seei^s to be smaller and the primordia developed into rootlets also fewer in number or 
developed more slowly (Fig. 16, B). Experiments, to make clear the cause of these facts,, 
are not descril^d in the present work. 
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Concentration of hetero-auxin (^) 


Concentration of hetero-auxin (?0 


Fig. 12. Distribution of rootlet's on root segments treated vrith hetero-auxin. A, 
apical treatment; B, basal treatment. Results 6 days after beginning of culture. 
Mean of 9-11 segments. 



* Fig. 13. Rootlet development on root segments 
treated with hetero-auxin. Above; apical treatment; 
bdow, basal treatment. From left to right; lO'^^, 
lO"®^^ 10''*?^, 0, Photographed 6 days after be¬ 
ginning of culture. 


hetero-auxin in high conceit 
tration is applied to the 
base, or it exceptionally oc¬ 
curs by applicating to the 
apex (Figs. 12 and 13). 

The number of develop¬ 
ed rootlets counted daily is 
shown in Fig. 14. Fig. 14, 
A is similar to Fig. 11. Fig. 
14, B shows no inhibiting 
effect of hetero-auxin in high 
concentration on rooting. 

The same experiment as 
the above mentioned was 
made by using hetero-auxin 
of ■ lower concentrations 
{10-^o/a and 10-"?^). In this 
experiment, the ends of the 
segments about 4 mm in 
length were treated. 

Tab. 11 and Fig. 15 
show that while hetero-auxin 
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Days after beginning of culture 


Fig. 14, Number of rootlets developed on root segments treated with 
10"-^, 10"'"^, V^~^% and hetero-auxin. A, apical treatment; B, basal 
treatment. Mean of 9-11 segments. 

seems to be effective when applied to the base, the effect is not so clear 
when the apex is treated. However, Fig. 16, A shows the promoting 
effect of apical treatment with 10'^^ hetero-auxin on rooting. Minimum 

Table 11. 

Number of Rootlets (Ratio to Control) Formed on Segments Treated 
with Hetero-auxin (in Lower Concentrations) Apically or 
Basally. Results 16 Days after Beginning of Culture, 

Mean of 8-10 Segments, 


Concentration of hetero>-auxin 

1 10-f5; 

i 

io-« 

’o 


Basal 2/5-part 

0.5 

0.7 

1 

Apical 

treatment 

Middle 2/5-part 

4.0 

i 3.5 

1 

Apical 1/5-part 

' 1.1 

1.3 

1 


Total 

1.0 

1.1 

. 1 


Basal 2/5~part 

0.9 

i ' "■ . 

1.3 

1 

Basal 

treatment 

Middle 2/5-part 

1.2 ' 

0.4 

1 

Apical 1/5-part 

1.8 

1.3 

1 


Total 

1.3 

. i 

’ .. 1 > 
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!2; Tip 10-^ 10’S 0 


Cone, of hetero-auxin (%) 

Fig. 15- Distribution of rootlets on 
A, apical treatment; B, basal treatment. 
Mean of 8~10 segments. 



root segments treated with hot<‘ro-auxin. 
Results 16 days after beginning of eultim'. 



Fig. 16. Number of rootlets developed on root segments treated with 10'^*^6»', 
and 0% hetero-auxin. A, apical treatment; B, basal treatment. Mean of 8-10 segments. 


effective concentration seems to be lower in basal treatment, but further 
experiments are needed for a definite conclusion. 

DISCUSSION 

De Haan (’36) reported that if an incision were made on one side of 
Vicia Faba roots, the formation of laterals would be prevented on the 
apical side of the incision for a considerable distance, because the “ rhizo- 
caline would be checked by the incision. Rippel (’37) discovered the ‘ 
following fact: If seedlings oi .Vicia Faba and other leguminous plants 
are cultivated after the removal of their cotyledons, lateral roots do not 
develop for 2-3 weeks, then the laterals appear on the root tip and the 

He used this term according to Bouiixknne & Went (’33) in the sense of a sub¬ 
stance which 'comes from the above part and is necessary for root formation. 
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development proceeds slowly towards the base. He supposed that this 
phenomenon was responsible for a physiological gradient between coty¬ 
ledons and root tip. At any rate the above facts indicate that the polar 
formation of laterals is related to something in the stem or cotyledons. 

Kotte ('22) cultured 1 mm pieces taken successively from the tip of 
Pisum root and found that the second pieces (and in many cases the third 
also) formed one or more rootlets near the apical cut surface. 

It has been found in the present work that the segments cut from 
various parts of the roots of Pisum seedlings form rootlets mainly near 
the apical end. Comparison of two successive segments taken from one 
root shows that the number of rootlets formed on the basal part of the 
apical segment is always less than the number of those formed on the 
apical end of the basal segment. These facts suggest that a factor (or 
factors) necessary for rootlet formation moves towards the apex of the 
segments and accumulates there. Further, it is assumed that a greater 
amount of the factor is present in the more apical parts of the root, 
because the number of apical rootlets is greater on the segments taken 
from the more apical parts of the root. In intact seedlings, being sup¬ 
plied with this factor continuously from the above part (perhaps coty¬ 
ledons), the formation of laterals begins on the basal portion and proceeds 
acropetally according to the age of the tissue. That the number of root¬ 
lets formed on parts, other than the apical end of the segment, increases 
towards the base, and that they are formed in greater number on the 
segments taken from the more basal parts of the root, is explained also 
by considering the age of the tissue at the time when the segments were 
isolated. 

It is an established fact that auxins promote the rootlet formation on 
roots as well as that on the above-ground garts. Treatment with hetero¬ 
auxin increases the number of rootlets in the present experiments, too. 
This indicates that auxin is regarded at least as one of the limiting factors 
for the rootlet formation in the present case. The next question is whe¬ 
ther auxin is the factor controlling the polar rootlet formation or not. 
There are at least three ways of explaining the. polar rootlet formation 
on the segment: 1) auxin moves acropetally; ^) a factor (or factors) 
other than auxin is transported acropetally; 3) both auxin and the other 
factor or factors move towards the apex. 

There are some factors other than auxin affecting the root formation 
on stems. (Cf. Went & Thimann ’37.) But as few reports have so far- 
been published regarding the influence of these factors on the rootlet 
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formation on roots, we shall discuss only auxin, as follows. 

The fact that, when either the apical or basal end of the root segment 
is treated with hetero-auxin, the effect is greater in both cases on^ the 
apical portion than on the basal portion of the segment, indicates that 
the hetero-auxin can be transported at least acropetally. Furthermore, 
the fact that the amount of native auxin present in' roots increases towards 
the apex (Thimann ’34), considered in conjunction with the fact that the 
factor, assumed to be necessary for root formation and to move acropetally, 
seems to be distributed similarly, may suggest the possibility of the auxin 
being the controlling factor. 

However, the movement of auxins in the root has been the subject of 
conflicting views. Regarding the transport of auxins applied externally, 
Cholodny (’34) and Amlong (’39) showed only basipetal transport, while 
Heidt (’31), Gorter (’32), Faber (’36), Josx & Reiss (’37), Weiler 
(’38) and Syre (’38) found both basipetal and acropetal -transport. Czaja 
(’35 b) and Thimann (’36) also showed that auxin could be transported 
acropetally. On the other hand, Gorter (’32) reported that the most 
basal zones of roots 6-7 cm long transported practically no auxin. Syre 
(’38) found that a greater amount of hetero-auxin was transported 
basipetally in the zone near the tips (zone 1^2 mm from tip in Zea Mays, 
zone 1-2.5 mm in Vida Faba), while in the next zone (2-3.5 mm in Zea, 
2.5-4.5 mm in Vida) the transport occurred more readily towards the 
apex (in Zea) or was about equal in both directions (in Vida), From 
these findings, it is probable that auxins applied externally can be trans¬ 
ported in both directions. 

Then, how does the movement of the native auxin in the root take 
place ? Auxin in roots of seedlings is detectable* by the diffusion method, 
within only several millimetres from the tip (Boysen Jensen ’33), and 
it seems to be transported basipetally in the elongating region of the 
root (Nagao ’36). By the extraction method, however, auxin is obtain¬ 
able from the basal parts of the roots, too (Thimann ’34). Van Over- 
BEEK (’39 a) found that even in the root-tip a part of the auxin was 
obtainable only by the .extraction method. Syre (’38) has shown that 
the amount of auxin in the decapitated root of Vida Faba does not 
decrease for more than 60 hours, if the cotyledons are not removed.^^ 
(However, Boysen Jensen (’36) reported that the amount of auxin in 

O The writer also has obtained auxin from the root stump of Pisum sativum 1 or 2 
days after the decapitation, by the extraction method. But the auxin detectable by the 
diffusion method disappeared within a day after the decapitation. 
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the apical 4 mm zone of the decapitated root of Vida Faba decreased 
after 19 hours to 1/5-1/10 of the initial amount.) Syre concluded from 
his result that the cotyledons gave auxin or its precursor to the root, 
supporting the views of Gorter (’32), Went (’32), Thimann (’34) and 
Fiedler (’36). On the other hand, isolated root-tips cultured in nutrient 
media produce (or activate) auxin (Nagao ’37 & ’38, Guttenberg & 
Segelitz ’38, Segelitz ’38, Overbeek & Bonner ’38, Overbeek ’39 b). 
Auxin is found over the whole length of the roots grown in vitro (Over¬ 
beek & Bonner’38, Overbeek ’39 b). Further, Overbeek (’39 b) found 
that, when these roots grown in vitro were decapitated and put back in 
fresh nutrient solution for a further week, the amount of auxin in the 
root did not decrease, if the formation of side roots did not occur. 
Recently, Thimann & Skoog (’40) have shown that auxin in Avena roots 
can be extracted by successive extractions with ether, for more than 3 
months. They consider that auxin is liberated slowly from its bound form 
during this time. 

The above facts reported by many investigators give us no definite 
conclusion about the movement of the native auxin in roots, except that 
auxin detectable by the diffusion method seems to be transported basi- 
petally in the elongating region. 

Thus, whether the pblar formation of rootlets on the root segment is 
caused by the polar transport of auxin or not is still left an open ques¬ 
tion. To settle this problem, we need more knowledge of bound auxin 
and auxin precursor. 

The present experiments in Pisum show that the development of 
rootlets^^ occurs in most cases only near the apical end of the segment. 
This can be explained by assurhing again that a factor, or factors, 
necessary for the development moves aqropetally. It is assumed that the 
rootlet primordia on the basal part of segments taken from the basal 
part of roots, can grow out at first owing to the presence of a certain 
factor, but that the development soon stops because the necessary factor 
moves away towards the apex where the rootlets begin to grow out next. 
Experiments in Helianthus may be explained similarly. 

Whether the two processes, the formation of root primordia and its 
outgrowth, are controlled by a common factor or not is unknown. The 
fact that the treatment with hetero-auxin increases not only the number 

The outgrowth of the root primordia into rootlets and the subsequent growth of the 
rootlets might be two different processes, but they are discussed as one process in the 
present paper. 
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of rootlets formed but also the number and length of developed rootlets, 
indicates that the development of rootlets also has been influenced directly 
or indirectly by hetero-auxin. 


SUMMARY 

L Root segments cut from various parts of the roots of Pisum 
seedlings were cultured under sterile conditions, and the formation and 
the development of rootlets on the segments were investigated. 

2. The formation of rootlets on the root segment was polar, i. e., 
especially great numbers of rootlets were formed near the apical end of 
the segment. In parts other than the apex of the segment, the rootlets 
were more ready to be formed on the more basal parts. The number 
of the apical rootlets was greater on the segments taken from the more 
apical parts of the root, while the basal rootlets were greater in number 
on the segments cut from the more basal parts of the root; the total 
number of rootlets formed was greater on the more basal segments. The 
total number of rootlets formed on the segment cut into pieces was nearly 
equal to that on the intact segment. 

3. To explain the polar root formation, a factor, or factors, necessary 
for the root formation and moving acropetally in the segment was assumed. 

4. Previous treatment with hetero-auxin increased the number of 
rootlets formed on the segments. The effect of the hetero-auxin was 
greater on the apical part than on the basal part of the segment, not 
only when the apical end, but also when the basal end had been treated. 

5. Whether auxin is considered to be the factor controlling the polar 
rootlet formation or not was discussed without coming to any definite 
conclusion. 

6. The outgrowth of the roots was polar, i. e., the rootlets developed 
only near the apical end. Although, when the segments including the 
basal parts of the root material were cultured, rootlets developed also on 
the basal parts of the segments, the apical rootlets grew longer than the 
basal ones, which ceased to grow earlier. 

. 7. Previous treatment with heterorauxin increased the number and 
length of the rootlets developed. 

8. To explain the polar development of rootlets a factor, or factors, 
necessary for the rootlet development and moving acropetally in the 
segment was assumed. 

9. In Helianthiis^ unlike in Pisum^ the rootlet development occurred 
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on the whole length of the root segment However, in this case also, 
the rootlets were greater in number and length in the more apical parts 
of the segment 

The writer is greatly indebted to Prof. Dr. Y. Yamaguti for his kind 
directions in the course of this work. 
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INTRODUCTION 


It seems to be very interesting from the ecological point of view to 
investigate the activity of insects which inhabit in such special environments 
as plateau and high mountain. Of this problemi it is worthy to mention 
that Motomura (1938)^^ has denied the existence of correlation between 
the fatal upper limit of temperature and the distribution in altitude in the 
case of some grasshoppers. 

In the Botanical Garden of the Mt. Hakkoda Botanical Laboratory of 
the Tohoku Imperial University (Fig. 1), and in the season of August, 
we may observe many 


kinds of insects coming to 
the flowers pf Lobelia ses- 
silifolia to gather honey. 
This insect fauna seems 
to be rather simple. A 
Syrphid, Bombus, Erista- 
lomya tenax, an Andrenid 
bee and Halpe varia etc. 
are among these insects. 
A Syrphid and Bombus 
come first to the flowers 
of Lobelia early in the 



Fig. 1. A part of the Botanical Garden of the 
Mt. Hakkdda Botanical Laboratory, 


O Contributions from the Mt. Hakkdda Botanical Laboratory, No. 29. 
Lethal limit of high temperature in Orthoptera: Ecol. Rev., 4, 250-253. 
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morning, and they are succeeded by an Andrenid bee, Halictus katoi (in 
The activity of Halictus becomes suddenly vigorous by increasing 
the number of individuals, and thus this kind of bee becomes soon over¬ 
whelmingly great in number among the insects coming to the flowers of 
Lobelia. 

In the present paper the writer should like to deal with the diurnal 
activity of this Andrenid bee, Halictus katoi (Fig. 2.). The nectar-cropping 

activity was taken as an 
index to denote the 
general activity and it 
was represented by the 
total number of the act 
of cropping nectar made 
by each bee visiting the 
flowers of Lobelia. 
There were found 15 
plants of Lobelia mak¬ 
ing a group in the said 
Botanical Garden (Fig. 
3). 

Of the environmen¬ 
tal meteorological fac¬ 
tors, the air tempera¬ 
ture and the humidity 
were measured by As- 
mann’s Psychrometer, 
and a vaccum black 
heliothermometer was 
used, taking the solar 
radiant energy into con¬ 
sideration, The wind- 
Fig. 3. A group of Loheha sessikfoha, of which direction was observed 
the present observation were made. by the anemograph 

settled on the roof of 

the Laboratory, and the wind-intensity was measured with naked eye 
classifying into 7 classes. And the amount of cloud was also measured 
with naked eye. 

>> This Andrenid bee was identified by Mr. K. YasUHaTSU as a new species, and it 
wifl be published in near future under the specific name of Hdhctm katoi. 
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Botanical Laboratory, who gave him an opportunity to execute this 
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kind guidance and encouragement and to Assist. Prof. Dr. Isao Moto- 
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TEMPERATURE LIMITS OF VARIOUS STAGES IN THE 
ACTIVITY OF HALICTUS KATOI 

In the laboratory experiment, it is important to investigate first the 
relation existing between the activity and the temperature, in order to 
understand the activity of the said bee in the field. The laboratory 
experiment was executed according to Motomlira’s method (Motomura, 
1938). After cooling the air temperature it was allowed to rise at the 
rate of 1°C. in every 3 or 4 minutes. 

At 10°C. all bees are motionless with legs bended. At 12-14°C., they 
stand up on their legs and begin to perform the cleaning movement. They 
begins to crawl at 15~17°C., and the normal activity is seen at 20-22 C. 
and finally the flying activity becomes possible. 

It is interesting to observe that the beginning of the normal activity 
is seen at the temperature fairly higher than that expected from their 
habitat and, accordingly, that the optimum temperature zone of activity 
is considered to be rather narrow. It seems, therefore, to be accepted 
that in such a plateau like the Hakkoda Botanical Garden, the time when 
they are active in a day and the period when they are active in the year 
should be rather short. 

NECTAR-CROPPING ACTIVITY AND THE ENVIRONMENTAL 
CONDITIONS 

The nectar-cropping activity of Halictus katoi visiting the flowers of 
Lobelia was observed in the Botanical Garden of the Hakkoda Botanical 
Laboratory, and the total number of said activities was counted during 
5 minutes extending from 25 min. to 30 min. past each o’clock. ^ The 
results thus far obtained were represented in Fig. 4, 
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temperature Humidify ^ 



I. The Diurnal Rhythm 
of the Nectar-Cropping 
Activities. 

The observation was exe¬ 
cuted during 5 days extend¬ 
ing from the Kith of August 
to the 20th of the same. 
The first individual was ob¬ 
served at 7th hour 30 min. 
in the morning. Though 
there was actually observed 
an Andrenid bee slightly 
active on a flower of Lobelia 
at 5th hour 30 min. of the 
16th day, it did not arrive 
there at that time leaving 
its nest, but spent one night 
resting on that flower of 
Lobelia and became active, 
influenced by the sunshine 
of the morning. After 7th 
h. 30 min. the said activity 
becomes steadily greater, 
and thus reaches its climax 
about at noon. After 17th 
h. 30 min. Halictus ceases 
to come to the flower; and 
some bees, which have lost 
the chance to go back to 
their nest, become thus 
motionless and pass over 
the night remaining on the 
flower.. Judging from the 
above facts Halictus katoi is 
considered to be a diurnal 
insect. 
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II. The Relation Between 
the Activity and the Envi¬ 
ronmental Condition. 

1 ) It is obviously seen 
from Fig. 4 that the nectar¬ 
cropping activity expressed 
by this kind of bee corre¬ 
lates closely with the read¬ 
ing of the black heliother¬ 
mometer and of the air tem¬ 
perature and seems there¬ 
fore to be remarkably influ¬ 
enced by the environmental 
temperature factors. The 
highest temperature of 5 days 
measured at 5th h. 30 min. 
was 21.8°C. of the heliother¬ 
mometer and 20.2°C. of the 
air temperature, and the low¬ 
est temperature was 18.3°C. 
and 16.9°C. respectively. 

Considering from the 
above mentioned experiment 
executed concerning the tem¬ 
perature limits of various 
stages of the activities, these 
environmental conditions 
seem to be suitable for the 

nectar-cropping activity of this kind of insect, but may not be favourable 
for the flight. It is accordingly quite natural that no flying bees were 
observed at 5th h. 30 min. of the 16th day, though an individual which 
passed over the night resting on a flower began to crop nectar at that 
time. During these 5 days the first bee which came flying to the flower 
was observed at 26.2°C. of the heliothermometer and at 19.9°C, of the 
air temperature. But in the mean temperature measured from the records 
obtained every day the first flight was seen at 30.3''C. and 21.0°C. respec¬ 
tively, The lowest temperature, when the ending of the said activity in 
the evening was observed, was 23.4°C. of the heliothermometer and 18.FC. 



Fig. 4. Diurnal variation of the nectar-cropping 
activity of Helictus katoi and its environmental con¬ 
ditions. Claud-class; Ci: Cirrus^ Cist; Cirrostratus, 
Cicu: Cirrocumulus, Acu: A^ltocumulusl Ast: Alto- 
stratuSf Atcu; Stratocumulus^ Nbst: Nimbostratus, 
Cu: Cumulusf Cunb: Cumulonimbus, St: Stratus. 
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of the air temperature; and in the mean temperature obtained from the 
measurements of each day, the activity ended respectively at 25.5 C. and 
21.0°C. The fact above mentioned is conceivable from the experiment 
made in the laboratory, in which the temperature limit of normal activity, 
viz., the beginning of the flight is. observed at 20-22 C. 

2) From the relation of the fluctuation of the temperature factors to 
the increase and decrease of the activity, it is found that the nectar-cropping 
in the morning is not so active in spite of the favourable temperature 
environement, namely the increasing curve of the activity seems to lag in 
time behind that of the temperature factors. This may be more or less 
depend upon the progression of time spent in the flight made from the 
nest to the flowers. 

3) In the present paper the writer did not allude to whether the light 
intensity influences upon the said activity or not. In the morning and in 
the evening the light intensity seems to be an important factor to the 
said activity, but it will be understood that the light intensity may not 
be important in the daytime to the said activity. It is, however, necessary 
to inquire into the correlation existing between the said activity and the 
light intensity. 

4) Lundie (1925)^^ reported that the rainfall restrict the activity of 
the honeybee. In the case of Halictus katoi the nectar-cropping activity is 
also restrained by rain, even by a misty rain. At 13th h. 30 min. of the 
17th day, in spite of the favourable temperature environment, the said 
activity was interrupted, being influenced by the misty rain. On the 20th 
day, during the time extending from 12th h. 15 min. td 15th h. 10 min., 
the shower interrupted the activity perfectly, and moreover it was so 
strong that 7 individuals, which were working on the flowers, lost the 
chance to go back to their nest and was constrained to rest quietly even 
after the rain stopped, influenced by rain drops and by decreased tem¬ 
perature. This interruption of the activity caused by the rain seems, 
indeed, to be of entirely mechanical. 

5) The influence of the wind given upon the activity of the said bee 
was also recognized. The relation between the flight of the honeybee 
and the wind investigated by Lundie (1925). In the case of Halictus 
katoi the influence of fhe wind is seen when tiie observation made on the 
16th day of August is compared with those of the 18th and 19th day of 
the same. For the said bee the temperature environmental conditions 
was found more fa vourable in the 16th day than in the 18th and 19th 

^>Tiie flight activitis of the honey bee: Unrit. St. Dept. Agric. Bull, No. 1328. ^ 
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day, but the nectar-cropping activity was obviously vigorous in both of the 
18th and 19th. Comparing the wind-intensity in these two cases, it is 
recognized that it was 2-3 in the 16th day, but it was 0-1 during both 
days of the 18th and 19th. Considering from the fact above mentioned, 
it may be generally accepted that the light wind may somewhat control 
the flight of the bee, and thus they influence upon the said nectar-croping 
activity. 


SUMMARY 

1. The present, papei' deals with the nectar-croping activity of an 
Andrenid bee, Halictus katoi (in lit.), widely disti-ibuted at the Botanical 
Garden of the Mt. Hakkdda Botanical Laboratory of the Tohoku Imperial 
University, in relation to die environmental meteorological conditions. 

2. In the slowly rising temperature environment, this bee begins to 
crawl at 15-17°C. and shows the normal activity at 20-22°C. becoming 
capable to fly. 

3. This bee is obviously one of the diurnal insects and a close correl¬ 
ation was recognized to exist between the activity and the environmental 
temperature factors. The first Andrenid flying from the nest to the 
garden was seen in the morning at 26.2°C. of the reading of the heho- 
thermbmeter and at 19.9°C. of the air temperature. The last individual 
flying in the evening was observed at 23.4°C and 18.1 C. respectively. 

4. The said activity is interrupted even by the misty rain; it is also 
influenced by the wind, being weakened even by the light wind. 
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The anatomy and histology of the genus Phoronis have been studied 
by such authors as Benham (1889), CoRi (1891), Ikeda (1901), Brooks 
and Cowles (1905), de Selys-Longchamps (1907), etc. There has, how¬ 
ever, been no recent and detailed work on the blood corpuscles and the 
blood forming organs. As was stated by Schultz (1903), these anitnals 
possess a peculiar character to abandon their lophophores by autotomy, 
if they are fed under, unfavourable conditions. The lost parts, however, 
are completely regenerated when they are kept under ordinary circum¬ 
stances. To study the change occurring in the blood during these bodily 
revolutions aroused my special interest. 

The material consists essentially of Phoronis australis Haswell, but I 
have made some supplementary observations using the sections prepared 
of Ph, ijimai Oka, too. The former kind of species was obtained in the 
vicinity of the Seto Marine Biological Station of the Kyoto Imperial 
University. Owing to the difficulty in collecting fresh material, I had to 
use the old specimens of PL^ ijimai which were collected about twenty 
years ago in the neighborhood of the Misaki Marine Biological Station 
of the Tokyo Imperial University, and preserved in formol fluid. 

My investigation was aided by a grant from the Japan Society for 
the Promotion of Science, for which I should like to express my deep 
appreciation. The observations using the living specimens were made at 
the Seto Marine Biological Station, during the summers of 1937 and 
1938. It is a pleasure to express my hearty thanks to the gentlemen of 
the staff of that station for their generous help and encouragement- I 
should like to take this occasion also to express my sincere appreciation 
to Prof. Dr. S. Hozawa for his kindness expressed in reading the manus¬ 
cript in spite of all his active life- 
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OBSERVATIONS 

L Erythrocytes. 

The blood was readily drawn off from the perivisceral cavity by means 
of a small hypodermic needle. The erythrocytes are usually spherical 
and are in the form of slightly biconvex disc with smooth contour and 
rounded edge. The cells measured in the state of suspension showed such 
a less remarkable amount of variation in size as 8-12 micra in diameter 
and 2-4 micra in thickness. The nucleus is, at first, usually obscure from 
^ight, owing to the density of the blood pigment, as in the case of the 
red cells of other invertebrates, but it becomes clearer during the pro¬ 
tracted observation. The nucleus is rather small, and of a rounded or 
oval shape, and is located eccentrically. Excepting the nearly constant 
presence of a single or double nucleoli, the nuclear contents are not dis¬ 
cernible in unstained preparations. The cytoplasm of fresh and unstained 
corpuscles is usually homogeneous but there exist, usually one or two, 
occasionally three or more granules w^hich are highly refractive. They 
are brown or greenish brown in colour, and are located in the perinuclear 
region. These granules are easily stained supra vitally with any of Nile- 
blue sulphate, neutral red, brilliant cresyl blue, etc. When the red cells 
are exposed supravitally in Janus green B, some granular or fibrillar 
structures will appear within a few hours, being distributed irregularly 
throughout the cell. 

The fine cellular structures which are positive to the silver impregna¬ 
tion were demonstrated in the present specimens, using the method of 
Tomita and others. The type of the impregnation pattern is quite similar 
to that of the red cells of Caudina and Molpadia (Ohuye, 1936). 

In dry fixed smears stained by Giemsa’s method, the nucleus of a full 
grown cell is small and spherical or oval in form, provided with the 
chromatin network rather rough. In the young erythrocytes, the .nucleus 
is large in size, and its diameter reaches one third or one forth of the 
cell diameter. The chromatin granules are very fine and are densely filled 
up within the nucleus or arranged in a cart wheel shape. The cytoplasm 
is, needless to say, eosinophilically stained, but there are seen the succes¬ 
sive stages of polychromatophilism in the young red corpuscles. The 
refractive granules, are basophilic, and appear as purple coloured bodies. 

It is generally believed that the pigment found in the red corpuscles 
is one kind of hemoglobin. The only author who doubted this view was 
Bethe (1927). My'experiment done using the methods of Lepehne and 
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Okajima, the specific staining for hemoglobin, was, in favor of the accepted 
view, which would be further confirmed by the fact that the red corpuscles 
of Phoronis are almost invariably positive to the cop per-peroxidase reaction 
of Sato* and Shoji. By the counting chamber method proposed by these 
authors it was found that the red corpuscles contain a varying number of 
blue or bluish green granules or crystals, which are the positive sign of 
this reaction (Fig. 1). In this case most of the cells have blue needle- 
shaped crystals protruding from their bodies. The nucleus and the re¬ 
fractive granules found in the 
cytoplasm also react positively. 

Minagawa (1937 a) reported that 
the frog’s erythrocytes show 
different or the whole stages of 
peroxidase pictures in the cyto¬ 
plasm and in the nucleus. He 
(1937 b) also made a success in 
demonstrating the peroxidase 
positive granules of human red 
cells in the cases of severe 
anemia. Suzuki (1938) obtained 
a similar result using the normal 
human blood. He concluded 
that there is a close morphological 
relations between hemoglobin 
and peroxidase. The ferment-like 
properties of hemoglobin or of its derivatives were recently discussed by 
several biochemists such as Langenbeck 1935, Haui^owitz 1937, Keilin 
& Mann 1937, etc. I think that the positive result of Sato and Shoji’s 
reaction to the red cells may be due to the presence of hemoglobin, be¬ 
cause the reaction is also positive even after the blood has been heated in 
order to enervate the peroxidase which may possibly exist in the red cells. 

11. Leucocytes. 

In the blood of Phoronis we find five kinds of formed elements: a) 
hyaline amoebocytes, b) eosinophilic granulocytes, c) basophilic granulocytes, 
d) cells with Russell bodies, and e) spindle bodies. 

a) Hyaline amoebocytes. These are the cells provided with hyaline 
cytoplasm, set in active amoeboid movement, and existing in abundance 
next to the red ceOs in the blood of Phoronis. Among these cells, three 
subtypes of different size are distinguishable together, with some transi- 



Fig. 1. Peroxidase positive erythrocytes 
of Phoronis. ca. xlOOO. 
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tional forms. The smallest one is 4-8 micra in diameter, and is provided 
with a scanty amount of cytoplasm and a nucleus of comparatively large 
rounded or oval form. The medium sized one is 10-12 micra in diameter, 
and is similar to the smallest in cellular structure. The nucleus is any 
of oval-, beam, pear-., or U-shaped. Among the scanty amount of cyto¬ 
plasm there can be seen, upon rare occasions, one or two fine granules, 
located close to the nucleus. The largest one measures about 15-20 
micra in diameter. The nucleus is comparatively small in size, and is any 
of round, oval or rod-like in form. It is usually located eccentrically. 

The median and the 
largest should be in¬ 
cluded within the his¬ 
tiocyte or the macro¬ 
phage, judging from 
their function and ori¬ 
gin, which will be dis¬ 
cussed below. As is 
mentioned above, these 
cells are set in an 
active movement, pro¬ 
truding thin, broad and 
membranous pseudo¬ 
podia (Fig. 2). In the largest type it is seen a vigorous ingestion of 
India-ink, and there exist very frequently senile erythrocytes, usually one, 
but on rare occasions two or more, and some number of spindle bodies 
are also found ingested in the cytoplasm. The number of oxidase- and 
peroxidase-granules found in the cytoplasm is usually proportional to the 
activity of ink ingestion. 

b) Eosinophilic granulocytes. These exist in abundance next to the 
hyaline amoebocytes, and the subtypes may be distinguished: one with 
fine granules and the other with coarse granules. The cytoplasm of the 
former kind of granulocytes is filled up with fine, colourless granules, of 
1-2 micra in diameter. The granules of the latter kind of granulocytes 
are remarkably irregular in size, being 2-6 micra in diameter. Among 
the coarsely granulated granulocytes some cells with one or several green 
or brown granules are infrequently met together with the cells of ordinary 
type. The granulocytes of both types are nearly equal in size being 10- 
16 micra in diameter, and are actively amoeboid in movement and more¬ 
over are positive to the phagocytosis. It is noteworthy that there are 



Fig. 2. Hyaline amoebocytes with membranous pseu- 
dopodia. ca. XlOOO. 
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■found some differences in pseu- n ^ A ^ 

dopodia between the hyaline and i ^ \ U / 

granular leucocytes. The pseu- l p ■' 0 o°o C . 

. dopodia emitted by the former, 

as is mentioned above, are thin ■ W _ 

and membranous, while those by -2 ^ 

the latter are comparatively thick ' |^)oo \ 

and petaloidal (Fig. 3). The 

eosinophils are positive to the 7 V‘§1 [qo^o?^ 

oxidase and peroxidase reaction. ■ ^ 

c) Basophilic granulocytes. S^\ 

'These are very rarely met with. ‘"A 10^7 

■ Their sizes and structures are /A ‘ 

quite similar to those of the ^-^7 

finely granulated eosinophilic 
leucocytes, though they are less . 

active in phagocytosis, amoeboid r^. ^ . , . . 

Fig. 3. A granulocyte in the successive 

movement and^ so forth. stages of amoeboid movement, ca. X 1000. 

d) Cells with Russell bodies. 

The Russell body ceils are said to be free lymphoid cells containing 
numerous eosinophilic mulberi^y-like globules. Since the discovery of these 
. cells by W. Russell (1890) in the normal and pathological tissues of men 
and mammals, there have been made innumerable investigations on their 
«enigmatic properties. There have been found, however, no records con¬ 
cerning those of invertebrates practically, so fas as I am aware of. I have 
found numerous cells of this kink in the perivisceral fluid and among 
so-called adipose tissues of Phoronis australis and Ph. ijimai, ^ The RuS“ 
, SELL body cells of Phoronis are either 
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Fig. 3. A granulocyte in the successive 
stages of amoeboid movement, ca. X 1000. 


round or oval in shape, without any emit¬ 
ting pseudopodia (Fig. 4). The size of 
each of these cells varies greatly. All 
transitional stages can be found ranging 
from cells of the size of erythrocyte to 
the elements several times larger. The 
nucleus is comparatively small, being either 
round or oval in shape, and occupies an 
eccentric position, showing more or less 
the signs of degeneration. The cytoplasm 
; surrounding the granules is usually baso- 



Fig. 4. Cells with Russeix 
bodies. Two cells possess in¬ 
gested spindle body. Ca. x800. 
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philic or amphophilic with basophilic inclination. The Russell bodies are* 
spherical, ovoidal or angular in. shape, and are strongly and homoge¬ 
neously stained with eosin. • Occasionally the cell-membrane is ruptured and 
the inclusions come out freely to distribute among the tissue. There are 
found frequently some Russell body cells which have one or two spindle 
bodies ingested within their cell bodies. The chemical property of the 
Russell body is still uncertain. A number of suggestions have been made ; 
and it is said to be any of fibrin (Pelagatti 1897), lecithin (Lubarsch 
1897), amyloid (Dantschakoff 1906), myeline (Miller 1910) and hemo¬ 
globin (Jordan and Speidel 1929, Dawson 1929, Kindred 1932, etc.). 
Michels (1935), reviewing this problem, seems to be inclined to support 
the last view as the most substantiated, though he is still in question 
whether the various micro-chemical tests of hemoglobin is invariably and 
absolutely specific or not. In my experiment the Russell bodies occasio¬ 
nally showed a positive sign to the hemoglobin reactions of Lepehne and 
Okajima, and also to Sato and Shoji’s, and thus it makes me to believe 
the hemoglobin hypothesis. In regard to the Russell bodies, the tests 
for iron were made by several authors. Keasby (1923) obtained the posi¬ 
tive reaction of iron discrimination in the case of eosinophilic Russell 
bodies. The results obtained by Chuma (1923) and Michels (1935) were 
opposite to hers. In the case of the present specimens I have failed to 
detect the iron from the Russell bodies, using the methods of Pearl 
and MacCallum. The Russell bodies were insoluble in any of ether, 
alcohol, chloroform, benzol, etc. In various dilute mineral acids they had 
not shown any remarkable change, though they were soluble in a solu¬ 
tion of n/10 NaOH. The reactions of Millon, Molisch, biuret, ,and 
ninhydrin were negative. Best’s carmine and ruthenium red stained the 
bo4ies very slightly, showing a doubtful existence of glycogen. Trials to 
stain the bodies with Sudan III and Sudan IV, and the detection of cho- 
lesterin with digitonin ended in a failure. The Russell body cells showed 
the positive sign of nadi-reaction and that of copper-peroxidase. 

e) Spindle bodies. Of Phoronis psammophila Cori (1891) found so- 
called spindle bodies, first described by Kowalevsky, and which are not 
only freely floating in the coelomic cavity but are also found within the 
adipose tissue. Ikeda (1903) reported the existence of this body in the 
coelomic fluid of Ph. australis, but he had never encountered this body 
within t^e adipose tissue. Furthermore he had never come across in the 
case of PL ijimaL In my present observation the spindle bodies were 
always found abundantly in the body fluid and within the adipose tissue 
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^of the both species of Phoronis. The spindle bodies are found to be in¬ 
creased remarkably in number if one keeps the animal under the unfavour¬ 
able conditions. 

III. Vital staining. 

As to the vital dyes, I have used principally sodium-carmine and trypan 
blue. The detailed prescription of dyes are seen in my foregoing paper 
(Ohuye 1934 ). 

a) Erythrocytes. The red corpuscles do not show any alternation 
beyond becoming faintly and diffusely tinged with trypan blue when there 
is a large amount of vital dye in the plasm. By the supravital staining 
one or several neutral red bodies are demonstrable. A prolonged ex¬ 
posure to the dye causes the appearance of numerous induced granules. 
The brown granules, which are located in perinuclear region and are easily 
seen in the fresh and unstained cells may be slightly stained by the supra¬ 
vital staining using any of neutral red, neutral violet, Janus green B, 
brilliant cresyl blue, etc.. 



Fig. 5. The wall of fine blood vessel, showing hypertrophied and vitally 
stained adventitious (upper) and endothelial (lower) cells, ca. X800. 

b) Leucocytes. All leucocytes except the spindle bodies are positive 
to the vital staining. The most intensive one is, of course, the macro¬ 
phage, and the next is the hyaline amoeboid cells. The eosinophils react 
also vigorously to the vital dyos. The Russell body cells also ingest, the 
dyes, but there are some gradations of the amount of ingested granules. 

If India-ink be injected in the blood, this substance is quickly taken 
up by the leucocytes, and thus it is usually found that the most of the 
hyaline and granular leucocytes contain the granules of India-ink. 

By repeated injection of dyes or ink, the stimulation types of cells such 
as macrophages, transitional forms, etc., increasingly appear in the cir¬ 
culating blood. 

c) The endothelium of blood vessels. In the case of higher vertebra¬ 
tes, it is said that the cells which line the blood and lymph vessels take 
tip the dyes only after very prolonged and intense administration, and 
even then, only very minute granules which are visible with high mag- 



174 


T. OHUYE 


nification can take up those dyes. In the present specimens, however, all 
these cells are very active in the vital staining (Figs. 5 & 6). The vital 
dye-granules are remarkably large and numerous, and are easily detected 
in the fixed and counterstained tissues. By the repeated injection of dyes 
they become hypertrophic, and are proloiferated into the vascular lumen. 
The adventitious cells of blood vessels behave quite similarly (Fig. 5). 

d) Adipose tissue. So-called adipose tissue, surrounding the lower part 
of alimentary tract,' strongly ingests the vital stains of all kinds, and the 
results of vital staining have a close resemblance to those of bone mar¬ 
row of the vertebrates. After the rapid intense staining with trypan blue 
or carmine, the dye is deposited in the form of fine granules within the 

endothelial cells of 
the venous sinusoids. 
As the vital staining 
increases in intensity, 
a great number of 
relatively large dye 
granules appear in 
the cytoplasm of adi¬ 
pose cells which con¬ 
tain several large 
vacuoles. Injection 
of India-ink leads to^ 
the vital staining of 
adipose tissue which 
is similar to that ob¬ 
tained with soluble 
dyes. 

e) Peritoneum 

and mesentery. These are also the loci easily stainable with vital dyes. 
The cells covering the peritoneal surface or those forming mesentery 
store the vital dyes in a characteristic manner (Figs. 7 & 8). The intra¬ 
cellular dye granules appear first forming a small group near, the nucleus^ 
and as the staining proceeds, the number of granules increases and the 
group assumes the shape of a crescent or complete ring encircling the 
nucleus. The cells whiph are usually in the shape of lens, become plumped 
and rounded, and some of them are proliferated into the coelomic cavity 
(Fig. 8). 

f) Alimentary tract. The staining of the alimentary tract is due chiefly 



Fig. 6. Cross section of a tentacular basis, vitally stained 
with carmine. Endothelial proliferation is visible, ca, x800. 
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to the presence of some 
vitally stained histio¬ 
cytes in the intestinal 
tissues. It is, however, 
seen frequently that the 
vital dye granules are 
excreted through the 
epitherial wall of in¬ 
testines (Fig. 8). 

g) Nephridium. The 
cells of nephridial tube 
ingest copious vital 
dyes. 



Fig. 7. Vitally stained mesentery. Fresh and spread 
preparation, ca. x600. 



Fig. 8. A part of intestinal wall, vitally stained with carmine. Carmine 
granules being excreted from the epithelium. Splanchnic peritoneum shows 
remarkable hypertrophy, ca. x600; ep.c., epithelial cells; gl.c., glandular i 

cells; amoe., amoebocytes; ses.gr., sessile granulocytes; pr.p., proliferating 1 

■ peritoneum. ' 

IV. Hemocytopiesis. 

Caldwhsll (ISSZ-SS), touching upon the origin of the blood corpuscles ^ 
of Phoronis, said tihat the corpuscle masses arise from the mesoblastic ! 
cells located in front of the septum, but he said nothing further about ! 
their position or origin. Ikeda (1901) described the blood corpuscles as | 
arising from the gigantic mesoblastic cdls found in the body cavity of the j 
larvae with one or two pairs of tentacles. Menon (1902) thinks that the | 
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blood corpuscles arise from the splanchnopleure covering the stomach and 
its diverticulum. According to CoRi (1891), the blood corpuscles which 
are to be seen in the adult are formed from the endothelium of the blood 
vessels. De Sellys-Longchamps (1907) states that the red cells (he 
makes no description on the white blood corpuscles) multiply by direct 


division which occurs among the circulating blood. Brooks and CowLES 
(1905) observed that the blood corpuscles are present in the so-called collar 
in the form of masses which are more or less closely attached to the 
ventrolateral walls of the stomach. The present investigation has been 
undertaken in the hope of finding some specific locus of hemopoiesis, of 
which, as is seen in the short review just aforementioned, there is not any 
•decisive opinion at present. The hemopoietic loci oi. Phoronis are as 
follows: 

a) Endothelium- As is stated by CoRi, the endothelium of the blood 
vessels is the essential locus of erythrocytopoiesis. The endothelial cells 
which line the peripheral fine vessels where the blood streaming is liable 

to stagnate show always 
the phenomena of hy¬ 
pertrophy and the sub¬ 
sequent proliferation 
(Fig. 6 & Figs. 9-12). 
The endothelial cells, 
which are usually flat 
and are a little pro¬ 
truded into the lumen 
of vessels, become first 
rounded and larger, then they take the shape of pear and are connected 
with the basal membrane by means of their slender ends. The stalks 
of cells grow gradually and become more slender. At last, the stalks are 
detached from the wall of vessel, and the cells become quite free (Figs. 
9 & 12). In proportion to the growth of cell body, the nucleus increases 
in its volume and becomes round in shape.* The chromatin substance is 
form of coarse net-work. The cytoplasm which sur¬ 
rounds the nucleus in the form of a narrow ridge is homogeneous and 
basophilic. The isolated endothelial cells may take two directions of 
differentiation -v- the erythrocytopoiesis and leucocytopoiesis, and the former 
is overwhelmingly intensive than the latter in the peripheral and fine vessels. 

In the fields of endothelial proliferation,” two kinds of nuclei will be 
seen, the light and loose one on one side, and the dark and compact one 



Fig. 9. Longitudmal section of a fine blood .vessel. 
Showing endotheriai proliferation* ca. x600. 
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on the other. The ordinary 
•cells of endothelium possess 
the nucleus of the former type. 
Corresponding to the gradual 
darkening of nuclear tone, 
some alternation of nuclear 
structure sets forth. The 
chromatin substance divides 
into numerous, triangular fine 
granules arranged regularly, 
giving a sieve-like appearance. 
The cell in this stage should 
be called the basophilic ery- 








hya .• pyoeb- 


^ ^ ^ Fig. 10. Blood sinusoid containing various 

be called the basophilic ery- young stages of blood corpuscles, ca. x800: i. 

throblast or proerythroblast. end., isolated endotherlal cells; myl., cells of 

This cell begins to change into myelocyte-type; b.e.b., basophilic erythroblasts; 
11 X •} n- p.e.b.,polychromatophilicerythroblasts; n.,normo- 

polychromatophilic erythro- f, / * u l t 

blasts: e., matured erythrocytes; hya., hyaline 
blast with gradually increasing amoebocytes. 

hemoglobin. The chromatins 

show more or less radiating arrangement. Such arrangement of chroma¬ 
tins, however, is disturbed by increasing hemoglobin deposition, and the 
nuclear contents become progressively compact and homogeneous, in pro¬ 
portion to the increasing acidophily of the cytoplasm. The cytoplasm is 
decreased in volume by repeated cell division, and the cell becomes about 
one half of the basophilic erythroblast in diameter. The cells in this stage 
should be called 


as normoblasts. 
‘They are - found 
most abundantly in 
fine blood vessels 
(Fig. 11). The nor¬ 
moblast becomes 
erythrocyte by in¬ 
creasing the volume 
of cytoplasm and 
by decreasing the 
same of nucleus. 
The description 
just aforemention¬ 
ed is applied to 



Fig. 11- Blood sinusoid containing numerous normoblasts, 
ca. x800. The abbreviations are the same as Fig. 10. 
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the orthodex erythrocytopoiesis. There is a short cut of the red cell 
formation which is rather more frequently met with. That is, the endo¬ 
thelial cells which are originally similar to normoblast in size are proli¬ 
ferated and thus become the normoblasts with progressive deposition of 


hemoglobin in the cytoplasm. 

Sabin (1921) made an excellent investigation on the blood corpuscles 
of chick embryo. According to her, the granules slainable supravitally 
with neutral red or brilliant cresyl blue are massive aind completely fills 
the cytoplasm of the red cells in the early stages; then as the cytoplasm 
increases the granules remain in a rosette or wreath around the nucleus 
making the erythroblast; a little later it begins to sproud out in the 
cytoplasm making extensive reticular forms. These successive changes of 
the granules are seen of the developing red cells in the case of the present 

specimens. A single or several 

blasts, locating closely to the 

nucleus in the early stages of 
red cells, suggesting the close 
Pig. 12. Cross-section of blood vessel, show- relation existing between the- 
ing adventitious and endothelial proliferations. , i , 

granules and the nucleus. 

The endothelial cells also 
become leucocytes. Most of the endothelial cells possess the characteristics 
of so-called endothelial leucocytes or histiocytes, and the rest have the 
properties of lymphocytes. I was not able to trace , the granulopoiesis in 
the vascular endothelium. 


Pig. 12. Cross-section of blood vessel, show¬ 
ing adventitious and endothelial proliferations, 
ca. x80O. 


The adventitious cells of vessels show also a good deal of proliferation 

(Figs. 5 & 12), and it is frequently rather more intensive than in the 
case of the vascular endothelium. They show an active reaction to the 
vital staining. The adventitious cells are usually larger than those of 
endothelium. The direct formation of the normoblast is never seen in this 
locus. By the vital staining with neutral red, all of the adventitious cells 
show tiiat they bear granules stainable with this kind of dye, being 
scattered, throughout the cell body. These pluripotential cells are capablfr 
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of becoming either erythroblast or histiocyte, the development of the 
former being described just* above. In the cells protruded into the body 
cavity are found the vacuoles characteristic of the histiocyte (Fig, 5). 
These cells are set free from the wall to form the essential part of the- 
leucocytes. 

The adventitious cells give rise to the granulocytes, too. The cells 
which correspond to the promyelocyte of the higher vertebrates are to be 
seen in the proliferating locus. They have large, round nucleus which 
shows somewhat oxyphilic inclination and frequently possess one or two 
nucleoli (Fig. 12). The chromatin substance is distributed in the shape 
of coarse and angular reticulum. In the cytoplasm which is basophilic 
when fixed and stained, numerous granules are detectable. They are : 
variable in size, round in shape, more or less acidophilic and are clustered 
close to the one pole of the nucleus. In the young granulocytes the- 
neutral red granules produced by supravital staining are arranged like a 
cluster near the nucleus while those of the erythrocytes are arranged 
around the nucleus. With the advance of metamorphosis the cytoplasm 
of the young granulocytes progressively grows acidophilic, and a number 
of large, round and acidophilic granules begin to appear, and are scattered 
throughout the cell. To trace the formation of basophilic granulocyte 
ended in a failure in the cace of the present work. 

b) Mesothelium. This is also one of the important loci of hemopoiesis.. 

For the mesothelium which has the potency of blood cell formation may 
be enumerated the followings : — splanchnic and somatic peritonea, mesen¬ 
teries and the cell layer lining the lumen of tentacles. These are intensely 
positive to the vital staining with soluble and colloidal dyes. The marked | 
hypertrophy and subsequent proliferation are visible after repeated dye | 
injection. These proliferated cells may be the stem cells of various blood i 
corpuscles. This fact may be easily demonstrated, using the method of i 
supravital staining with neutral red, brilliant cresyl blue, etc. But the ! 
trial to detect further development ended in a failure, except the lumen 
of tentacles where the mesothelial cells are transformed into normoblasts i 
(Fig. 6). Most of the proliferated cells migrate into the body cavity as i 
the histiocytes, shovpng active phagocytosis. The remaining may enter | 
into the blood vessels and adipose tissues, and perform their metamor¬ 
phosis there. ! 

c) Adipose tissue. The name “ adipose tissue ” (Fettgewebe) was first ; 
adopted by Kowalevsky (1871) • De Selys-Longchamps (1907) used this- j 
term. too. CoRi (1891) recognized this ^tissue as ** vasoperitoneal tissue j 
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(Gefassperitonealgewebe). For the reason that the cells of the tissue 



under consideration arise 
from the peritoneum, and 
surround the outer surface 
of the fine vessels which are 
found in the perivisceral 
cavity, as is seen in Fig. 
13, this name should be 
preferred by him. Ikeda 
(1903) called this tissue 
nutriment layer owing 
to the richness of yolk dike 
substance. These names 
seem to make clear the 


Fig 13. Vasoperitoneal tissue, bl, blood vessel 
with erythrocytes; n, normoblasts; Rus. c., Rus¬ 
sell body cells; sp., spindle bodies, ca. x800. 



Fig. 14. Vasoperitoneal tissue in which hemo¬ 
poiesis is seen, m.eb., mitotic erythroblasts; eos., 
•eosinophils; Rus.c., Russell body cells; sp., spindle 
bodies; b.eb., basophilic erythroblasts; lyra., lympho¬ 
cytes; s^e., senile erythrocytes, ca^ xSOp. 


characteristics of the tissue. 
It is evident that this tissue 
lodges the genital organs in 
it„ and innumerable mitotic 
figures of sperm a to- and 
ovogeneses are seen, during 
the period of reproduction. 
CoRi pointed out that this 
kind of tissue serves as a 
hemocatatonistic organ, and 
there are found many dis¬ 
integrating cells, such as red 
cells and spindle bodies. It 
seems curious to me that 
Ikeda did not mention any 
of these spindle bodies in 
this tissue. In edition to 
these functions the adipose 
tissue may be, I believe, a 
hemopoietic organ, top. To 
encounter fhe normoblasts 
in this tissue is rather com¬ 
mon (Fig. 13). The gran- 
ulocytopoiesis is also seen in 
this region. In some vaso- 
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peritoneal cells in which the adipose degeneration does not 3 ^et begin, the 
granules peculiar to the promyelocyte appear in the perinuclear cytoplasm 
(Fig. 14). These cells become eosinophilic granulocytes, accompanied by 
typical evolution, the detailed description of which may be found in the 
text books of hematology. 

As is mentioned above, the cells with Russell bodies are found ab¬ 
undantly in this kind of tissue (Figs. 13 &-14). The exact process of 
formation of this cell still remains obscure. I think, however, a part of 
Russell body cells arises from the vasoperitoneal cells which ingest senile 
erythrocytes and their debris. There are found many vasoperitoneal cells 
in which the fragments of erythrocytes are detectable and the successive 
denaturation of these fragments is advancing (Fig. 14). These spectacles 
concerning the adipose tissue remind me the metaplastic bone marrow of 
the vertebrate. I am sorry that I could not found any fact with regard 
to the formation of basophilic granulocytes. 

Schultz (1903) made a detailed observation on the autotomy of 
Phoronis and on the succeeding regeneration occurring in the same. I 
have repeated the same observation from the stand-point of hematology. 
The results were rather simple, and the most remarkable change which 
drew my attention was very intensive peritoneal proliferation (Figs. 15-17). 
A part of these proliferated cells migrates into the wound and is used 


Fig. 15. 
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Fig. 16. 



Fig. 15-17. Peritoneal proliferations by the regeneration, showing vary¬ 
ing intensity of proliferations, ca. x400. 


€ip for the regeneration. The remaining aggregates to form a relatively 
^compact mass in the perivisceral cavity and comes to have some close 
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relation to the adipose tissue. In this cell mass the differentiation of 
blood corpuscles takes place gradually. Of this fact I made a detailed 
description in the foregoing section. The spindle bodies are found es¬ 
pecially abundant in the cell mass. This fact seems to suggest the origin 
of these bodies. The proliferation of reticulo-endothelial system becomes 
also more intensive during the regeneration in comparison with that of 
normal animals. 

From the above statement it is evident that any specific hemopoietic 
organ is not found in the present specimens, but the hemopoietic process 
are very similar to those of the vertebrates, and also that the hemo¬ 
poiesis is performed by means of the cellular proliferation of reticulo- 
endotherial system. In the case of the vertebrates such intensive prolifer¬ 
ations of endothelial and mesothelial tissues are only seen in the patho¬ 
logical condition. The compensating hemopoiesis of the reticulo-endothelial 
system following the extirpation of the spleen was reported by such authors 
as Jordan and Speidel (frogs, 1923; Tritums, 1930), Wituschinski 
(Axolotl, 1928), Ohuye (Japanese newt, 1932) Dawson {Nectufus, 1933), 
etc. In Amphibia the spleen is the most important organ of the hemo¬ 
poiesis, and the removal of this organ from the adult animals means the 
deprival of the whole of hemopoietic centre. Thus the compensating hemo¬ 
poiesis may begin in the widely distributed reticulo-endothelial system. 
In Phoronis there is, needless to say, neither spleen nor specially differ¬ 
entiated hempoietic organ at all. Accordingly the view that the normal 
hemopoiesis is performed by the scattering reticulo-endothelial cells seems 
to be rather natural and reasonable, as is the case of the early embryonal 
stage of vertebrates. Thus we can recognize in the present animal the 
primitive stage of hemopoiesis which evolutionaUy antecedes that of the 
vertebrates. The adipose tissue may be, I suppose, the precursor of 
st)ecific hemopoietic organ such as the bone marrow of the vertebrates. | 

SUMMARY 

1. ' In the blood of Phoronis, the following kinds of corpuscles are 

found: a) erythrocytes, b) hyaline amoebocytes, c) eosinophilic granulocytes, 
d) basophilic granulocytes, e) cells with Russell bodies, and f) spindle 
bodies. ; 

2. These cells except the last one are all positive to the reactions! 

of oxidase and peroxidase. j 

3. The Russell bodies are positive to the reactions of Lepehne and | 



184 


T. OHUYE 


Okajima, showing their hemoglobiniferous nature. Iron reaction, howevety, 
was negative. 

4. The leucocytes and the cells of the endothelium and mesotheliom 
are intensely stainable with various vital dyes. 

5. The endo- and mesotheliuin are the important loci of the blood 
formation. Cellular proliferation and various cellular metamorphosis are 
seen in these tissues and in the lumens lined with this kind of tissues. 

6. The successive stages of erythrocytopoiesis and granulocytopoiesis 
are to be traced using Sabin’s method of supravital staining. 

7. A vigorous peritoneal proliferation is seen by the regeneration 
following the autotomy. A part of these proliferated cells is transformed 
into the blood corpuscles. 

8. The normal hemopoietic manner of Phoronis is quite similar to 
that of Amphibia which are deprived of any essential hemopoietic organs. 
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1. Linens fuscoviridis Takakura 

There seems to remain much to be done in the study of the blood 
corpuscles of the Nemertini. This report deals with the results of the 
investigation on the blood corpuscles of a Nemertean, Linens fuscoviridis, 
which was made during the summer of 1940. 

As to the terminology, the “ red and white blood corpuscles ” are used 
in the present work, corresponding respectively to the “blood corpuscles” 
and “ rhyncocoelomic corpuscles ” used in Burger’s classification {1890, ’95) 
in the cases of the free cells found in the blood vessels and coelomic 
cavities. The former kind of corpuscles is red in colour and is elliptic 
disc in form, provided with no pseudopodium and being exclusively found 
in the circulatory system, while the latter kind of corpuscles is colourless 
and amoeboid in movement, and frequently contain several yellow or red 
granules in their cytoplasm. This classification was also adopted by RiEPEN 
(1933) in his study on Malacobdella grossa. 

(1) Red Blood Corpuscles. 

The red blood corpuscles of the present animal show in various respects 
a close reserabrance to those of two Holothurians, Caudina and Molpadia. 
The corpuscles freshly taken are of rounded or oval, flattened disc, mea¬ 
suring about 12-20 micra in diameter. When viewed separately,, each of 
these corpuscles does not appear red, but a pale yellow tinge. As seen 
in the cases of Caudina and Molpadia (Kawamoto 1927, Ohuye 1936), 
the corpuscles change their form gradually when removed from the animal 

^^The cost of this research has been defrayed from the Scientific Research Expenditure 
of the Department of -Education for which I should like to express my indebtedness. 
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body. Under microscope, the cell, first seems to swell a little, then 
takes the shape of a pear or of V-, Y-letter, etc. (Fig. 1). One or 
more of spine- or bristle-shaped processes are frequently sent forth from 
the cell surface. The branching of processes was not observed in any 
specimen. 

The cytoplasm of corpuscles is almost homogeneous, and lodges one 
or more of refractive granules of 1-2 micra in diameter, and of yellowish 
brown colour, usually situated in the vicinity of the nucleus. The granules 
are stainable supraivitally with neutral red, brilliant cresyl blue, Janus green 
B* etc., and show a positive reaction to the test of oxidase and peroxidase. 
The rounded or oval nucleus is, at first, obscure in the cells freshly taken, 

but it becomes clearer 
if one keeps the corpus¬ 
cles under observation 
for some time, as in the 
case of the erythrocytes 
of other invertebrates. 
By the prolonged obser¬ 
vation under the micro¬ 
scope, usually single, 

’ occasionally two or 
three small vacuoles 
which are stainable with 
supravital dyes appear 
within the cytoplasm. 

The present author 
Fig. 1. Erythrocytes of Lineus. ca. xllOO. 1-7, r L:. 

fresh and unstained. 8-11, supravitally stained with 

Janus green B. ™US papers (OhUYE, 

1936, ’37, ’38) on the 

presence of neutral red bodies in the cytoplasm of the red blood corpus¬ 
cles of various invertebrates. Using Sabin’s method, the neutral red bodies 
of from one to several number, are also demonstrable in the perinuclear 
zone of Lineus erythrocytes. The supravital staining with Janus green 
B. brings out initially a small number of perinuclear granules frequently 
arranged in short rods. They take a reticular arrangement with their 
increase in numb^ (Fig. 1).’ By means of brilliant cresyl blue a similar 
result may also obtained. 

As in the cases of Caudina and Molpadia, the brown refractive gra¬ 
nules of tte red cells show a positive sign of nadi-reaction. To the 
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copper-peroxidase method of Sato and Shoji these fannies also react 
positively. The granules are stained gteenish blue and gradually increase 
in their volume. Besides the granules the whole cytoplasm of the red 
blood corpuscles shows an intensive reaction to the test of peroxidase. 
In the cytoplasm first appear greenish blue granules. They become 
numerous of tabular or needle-shaped crystals, and frequently penetrate 
through the cell membrane, giving a sea-urchin-like appearance to the cell. 

In applying Giemsa’s staining of dry-fixed smears the nucleus becomes 
very distinct. The nuclei of the full-grown erythrocytes are small in size 
and are composed of fine and 
densely aggregated chroma¬ 
tin granules. In young ery¬ 
throcytes or erythroblasts, 
the nuclei are relatively 
large and the chromatins 
take an arrangement of 
lattice-work (Fig. 2). The 
cytoplasm of erythroblasts 
shows basophilic or poly- 
chromatophilic staining. 

Occasionally the microery- ment. (Stained by Giemsa’s method.) ca. xllOO. 
throcytes, which are one 

half or less than that of the ordinary erythrocytes in diameter, are met 
with. The refractive granules are stained basophilicaliy, and are found 
already in the basophilic erythroblast. 

(2) White Blood Corpuscles. 

Of the white blood corpuscles the following four kinds of cells may 
be distinguished; a. hyaline amoebocytes, b. eosinophilic granulocytes, c. 
basophilic granulocytes, and d. spindle bodies. . 

a. Hyaline amoebocytes. This type of cell shows no special difference 
from those of other invertebrates. As Fig. 3, 1-5 show, this is a perfectly 
homogeneous cell, and measures about 6—12 micra in diameter when it 
takes a round shape. The hyaline amoebocytes. are actively amoeboid 
and phagocytic, and show an intensive reaction to the vital staining. The 
nadi-reaction is strongly positive while the reaction of copper-peroxidase 
is absolutely negative. In the smears stained by Giemsa’s method, the 
nucleus shows no particular arrangement of chromatin granules. 

b. Eosinophilic granulocytes. Among this kind of cells the following 
three subtypes are distinguishable: i) cells with fine ^anules, ii) cells 
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Fig. 3. Various kinds of leucocytes of Linens, ca. 
xllOO. Explanation of figures is seen in the text. 


^with^^ coarse^l’granulesy^ 
and iii) cells with Rus-'^ 
SELL bodies. 

i. Cells with fine 
granules. These cells 
are very frequently met 
with, measuring about 
8~14 micra in diameter, 
and containing a num¬ 
ber of fine, eosinophilic 
granules of about 1-2 
micra in diameter (Fig. 
3, 6-7). The nucleus 
is usually hidden by 
these surrounding gra¬ 
nules, but it becomes 
apparent when the 
staining of Giemsa is 
applied. The nucleus is 
eccentric and flattened, 
and the chromatin 
structure is not distinct. 
The granules show 
strong affinity to the 
supravital dyes, such as 
neutral red, brilliant 
cresyl blue, Nile-blue 


sulphate and so forth. 

ii. Cells with coarse granules. These are in size nearly equal to or 
a little larger than the erythrocyte, and their cytoplasm Js fully filled with 
coarse granules measuring 1-4 micra in diameter (Fig. 3; 9-12). These 
are liable to be mistaken for the isolated glandular cells, but these show 
an intensive phagocytosis and it is easily seen, in fact, that one, two or 
several of spindle bodies are ingested in the cytoplasm of the present 
cells (Fig. 3, 11-12). Green, yellow or brown granules are also found 
in the cell bodies occasionally (Fig. 3, 10). By the microscopic observa¬ 
tion they vividly take carmine or India-ink in their cytoplasm supravitally. 
The nucleus, usually hidden by granules, is oval or flattened and oc¬ 
casionally eccentrically located. The granules are stained supravitally with 
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neutral red, brilliant cresyl blue and so forth. Oxidase granules appear 
in intergranular cytoplasm. 

Both cells of type i. and ii. are positive to oxidase and peroxidase- 
reactions (Fig. 3, 19-24). In the copper peroxidase reaction of Sato and 
Shoji, some greenish blue granules appear, at first, in the intergranular 
cytoplasm. With the advance of the reaction, the ordinary granules also 
begin to be stained with the reagent. In many cases the needle-shaped 
or tabular crystals which are seen in the erythrocytes by the peroxidase 
reaction appear in the cytoplasm of the present cells (Fig. 3, 23-24), and 
it gives also the sea-urchin-like appearance to the cells, as seen in the- 
case of erythrocytes. 

iii. Cells with Russell bodies. These cells, when fully grown, are 
similar to the cells of type ii. in size and appearance. They contain 
eosinophilic granules or rather globules in the basophilic cytoplasm (Fig. 
3, 13-18). The number of granules is, however, much smaller than the 
cells of type ii, and therefore one, two, or rarely three nuclei, flattened 
and eccentrically located, are easily seen in fresh and unstained prepara¬ 
tion. They are non-amoeboid and non-phagocytic. The reactions of oxi¬ 
dase and peroxidase are positive in the cases of these cells, but are not 
very intensive. 

c. Basophilic granulocytes. There are small (8-10 micra in diameter) 
cells rarely met with, containing numerous granules (Fig. 3; 8). The- 
granules are stained basophilically by Giemsa’s method, but metachro- 
matic property was not discernible. The present author has failed to 
detect the reactions of oxidase and peroxidase of these cells. 

d. Spindle bodies. No fundamental difference was found between 
these bodies and those of other invertebrates. 

From the above description it may be evident that the formed ele¬ 
ments found in the, present animal show a close resembrance to those of 
Holothuroidea, Sipunculus, Phoronidea, Brachiopoda, etc., all of w^hich 
possess the red blood corpuscles. Thus the blood of Limus seems to 
belong to a rather advanced type among the invertebrate animals. 

II. Dendrostoma minor Ikeda 

The erythrocytes of the present animal are similar to those of Phy- 
scosoma scolops (Ohuye, 1937) in many respects, but the total absence 
of crystals is worthy to be noted. They are to be found very frequently 
in the erythrocytes of the latter kind of animal. The erythrocytes show' 
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considerable variation in size, ranging 8-20 micra* in diameter. Usually 
one, occasionally two or three brown granules are found in the perinuclear 
region, and they are the only structure of the erythrocytes which is posi¬ 
tive to oxidase and peroxidase reactions. Except the lack of urn and 
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■spindle body, the leucocytes of Dendrostoma show also no significant dif¬ 
ference from those of Physcosoma. Such coincidence in the characteristics 
of the blood corpuscles is not to be wondered at, in view of the close 
systematic relation existing between these two animals. 

Because of its small size (about 20 mm. in body length) the present 
animal affords a nice material for the study of hemopoietic locus by means 
of total serial sections. This field of study still remains obscure of various 
lower invertebrates. The following observations are essentially based upon 
the serial sections prepared of the whole animal bodies, fixing with Zenker’s 
fluid and staining with either eosin-hematoxylin or Giemsa’s stain. 

In Phoronis, the endothelium, raesothelium and adipose tissues should 
be enumerated as the essential hemopoietic loci. Though in the present 
animal, as in Phoronis, the endo- and mesothelium — especially the former 
—play a most important 
role of hemopoiesis. It 
must not be forgotten 
to count also the circu¬ 
lating blood as one of 
the hemopoietic loci. 

The endothelial pro¬ 
liferation is seen only 
in the peritoneal blood 
vessels, where the endo¬ 
thelial cells become 
hypertrophili and are stages of erythrocytopoiesis seen in 

. Dendrostoma, ca. xllOO. 

proliferated into vascu¬ 
lar lumen (Fig. 4). These cells are usually round or oval, and possess 
relatively large nuclei filled with sporadically scattered chromatin granules. 
No mitosis is seen in this locus. Subsequent differentiation is performed 
in the general circulation, and the mitoses are seen frequently there (Fig. 
.4, 7-8) • It seems to the author that there are, at least, three directions 
of differentiation of proliferated endothelial cells. The first course (Fig. 
5) is the ordinary erythrocytopoiesis which begins with the darkening of 
nuclear tone. The nuclei of proliferated endothelial cells are stained 
comparatively pale in colour owing to the sparseness of chromatins. But 
these chromatin granules become finer and numerous a short time later, 
and in consequence the nuclei are stained strongly in dark tone. In this 
stage the nuclei take a sieve-like appearance (Fig. 5, 2-3), similar to those 
found in the erythroblasts of higher vertebrates. Such sieve-like ap- 
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pearance is, however, not obvious so long. The blocks of chromatins 
become less angular and in many cases are to be slightly swollen. In 
this stage the cells are characterized by the hemoglobin formation, re¬ 
sulting in a definite pinkish-staining reaction. The sieve-like appearance 
of the earlier nuclei turns into the shape of cart-wheel or that of fern- 
leaf (Fig. "5; 5), and the cytoplasm is stained more polychromatophilically. 
The further differentiation occuring within the cells is the growth of cyto¬ 
plasm mass accompanied by elaboration of more hemoglobin. The latter 
process results in more deeply acidophilically stained cytoplasm. The 
nucleus becomes smaller, ndore concentrated, and more deeply stainable 

(Fig. 5, 7-8). The indi¬ 
vidual chromatin blocks 
become less distinct. Thus 
erythrocytopoiesis is com¬ 
pletely finished. The ery¬ 
throcytes still possessing a 
large nucleus may increase 
their number by mitosis. 

The second differentia¬ 
tion is the formation of 
spindle-shaped cells. They 
measure about 10-12 
micra in diameter.at the 
longer, and 6-8 micra at 
the shorter. The nucleus 
located in the middle oi 
the cell is relatively large 
and its chromatin blocks 
are fine and numerous- 
The cytoplasm is stained 
deeply basophilically at 
first, but it becomes eosinophilic through the stage of polychromatophilism. 
These cells grow into small erythrocytes measuring about 8-12 micra in 
diameter. The feature seen in nuclear change of these spindle-shaped 
erythroblasts is similar to that of the ordinary erythroblasts. Cells of 
this kind are found abundantly in the marginal portion of relatively large 
blood vessels (Fig. 6), 

The third course of differentiation is leucocytopoiesis. The hyaline 
leucocytes originate from the proliferated endothelial cells. By successive 



Fig. 6. A part of a large blood vessel in* which 
a number of spindle-shaped microerythroblasts are seen, 
ca. x900. 
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divisions, the cytoplasm of these proliferated cells becomes narrower and 
narrower, and is stained intensely basophilically. The nucleus is round, 
oval or more or less indented and its chromatin granules are in the form 
of a few large angular blocks or of a few coarse and irregularly entangled 
threads. 

The ancestral cells of granulocytes may also originate from the cells 
on the way of differentiation into hyaline leucocytes. In the early stages 
of development the nucleus of young granulocyte is very like that of 
hyaline leucocyte and the cytoplasm contains bluish and reddish granules 
mixed. ■ The nucleus becomes gradually smaller and smaller in proportion 
to the increase of granules and frequently takes a flattened shape and is 
located in an eccentric position. Then the cytoplasm is densely filled 
with granules and, at last, the nucleus is hidden by them. 

By the supravital staining with 0.1 per cent solution of brilliant cresyl 
blue, the cytoplasmic portion of the erythroblast is densely filled with fine 
and stained granules (Fig. 7; 1). 

The number of’ granules decreases 
gradually with cytoplasmic differ¬ 
entiation, but the perinuclear region 
remains still filled up with granules 
(Fig. 7, 2~4). It seems that these 
perinuclear granules are scattered 
again into the cytoplasm and are 
arranged in a reticular manner 
(Fig. 7; 5). Such reticulation pat¬ 
tern gradually crumbles in the 
matured erythrocytes. The fully 
matured ones which possess py- 
knotik nuclei have a small number 
of these granules (Fig. 7; 6). 

The mesotherial proliferation and the following maturation show ai 
good resembrance to those of Phoronis (Ohuye, 1942). 

In short the hemopoiesis of the matured Dendrostoma is essentially 
performed in the endothelium, the mesothelium and in circulating blood, 
and there is no specific organ of blood formation. 

The observation done by using the fresh specimens was carried on at 
the Amakusa Marine Biological Station of the Kyiisyu Imperial University 
during the summer of 1940. The author wishes to express his hearty 
thanks to the gentlemen of the staff of that station Tor their generous 



Fig. 7. Successive stages of erythrocyte- 
maturation. (Supravitally stained witfe bril¬ 
liant cresyl blue.) ca. xllOO. 
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help and valuable suggestion. Thanks are also due to Prof, Dr. S. Ho- 
ZAWA for his kindness in reading this manuscript in spite of his precious 
time. 


SUMMARY 

The erythrocytes of Limits fuscoviridis show a good resembrance to* 
those of the Holothurids, such as Caudina and Molpadia in structure and 
in various staining reactions. The so-called rhyncocoelomic corpuscles are 
nothing but the white blood corpuscles in which four kinds of cells are 
distinguishable. 

The blood corpuscles of Dendrostoma minor possess a close resem¬ 
brance to those of Physcosoma scolops except the total absence of urn 
The hemopoiesis of this animal is essentially performed in the endo¬ 
thelium, mesothelium and in circulating blood, and there is no specific 
organ of blood formation. 
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The fauna of the freshwater Bryozoa of Hokkaido has remained hitherto 
entirely unknown to us. The present paper affords the first record on 
the animals of that group found in Hokkaido, dealing with the forms 
which were obtained by the writer during his collecting tour executed, in 
the year of 1940. The species and the varieties identified are shown in 
the following list. 

1. Paludicella articulata (Ehrenberg) 

2. Fredericella sultana (Blumenbach) 

3. Plumatella repens Linne 

4. P. repens var. emarginata (Allman) 

5. P. repens var. minuta Toriumi 

6. R repens var. fruticosa (Allman) 

7. Hyalinella punctata (Hancock) 

8. R toanensis Hozawa & Toriumi 

9. Stephanella hina Oka 
10. Cristatella mucedo Cuvier 

Of these forms, Plumatella repens var. minuta, P. repens var. fruticosa,. 
Hyalinella punctata, R. toanmsis, Stephanella hina and Cristatella mucedo 
are those of which the zoaria were not able to secure everywhere the 
writer visited, only the statoblasts are obtainable. It seems likely to be 
the reason that the season was not fitted to collect the former, while of 
the remaining four forms it was fortunate enough to obtam both of zoaria 
and statoblasts. 

The writer should like to express here his hearty thanks to Professor 
Sanji Hozawa for his kind help. 
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1) Paludicella articulata (Ehrenberg) 

Alcyonella articulata^ Ehrenberg, 1831. 

Paludicella ehrenbergi, Allman, 1856, pp, 113-115, PL X, figs. 1-5; Vangel, 1894, p. 

153; Davenport, 1904, p. 215, PL VI, fig, 3; 

Paludicella articulata, Allman, 1844, p. 331; Krarfklin, 1887, pp. 98 *99, PL IV. fig. 

107; Harmer, 1915, pp. 441-447, PL LXII, figs. 1-10; Rousshlet, 1916, p. 
141; Rogick, 1935, pp. 248-249; 1940 p. 194, PL I, fig. 4, PL II, fig. 5; 
Toriumi, 1941, p. 195; 1941, pp. 414, Fig. 1. 

The branches forming zoarium are rather sparse and are either recum¬ 
bent or erect. The ectcyst is not encrusted 
and is in color of a pale brown hue and trns- 
parent. It was not able to count the number 
of the tentacles. Only two hibernacula (text- 
fig. 1) which are somewhat irregularly short 
spindle shape are present in the wider part of 
the zooecia. The chitinous wall of the hiber¬ 
nacula is thicker than that of the zooecia, 
^ ^ being elastic and yellowish brown in color, and 

^ula of Paludicella articulata transparent. The species was found m Kabuto- 

numa near Kabuto-numa Station. 



2) Fredericella sultana (Blumenbach) 

Tuhularia sultana, Blumenbach, 1779. 

Fredericella sultana, Allman, 1844, p. 331; 1856, pp. 110-111, PL IX, figs. 1-7; Han¬ 
cock, 1850, p. 173; Kraepelin, 1887, pp. 103-104, PL VII, fig. 138; Vangel, 
1894, p. 153; Annandale, 1910, p. 39; Harmer, 1915, pp. 448-449, PL 
LXIII, figs. 11-14; Rogick, 1935, p. 250, PL XL, fig. 2; 1937, pp. 101- 
102, Fig. 1; 1940, p. 195, PL III, fig. 13; Toriumi, 1941, pp. 196-197, Fig. 
1;. 1941. p. 415, Fig. 2. 

The zoarium is recumbent, branching antler-like. The branching is 
widely opened. The ectocyst is sandy or gray in color, being encrusted. 
The zooecia are long, very slender, nearly cylindrical and are strongly 
keeled. 

The septum which is pale brown is rarely present at the base of each 
branch., The number of the tentacles is between 19 and 22. The fixed 
•statoblasts are present. The shape and size of these statoblasts are 
variable. The fixed statoblasts vary from 0.38 to 0.52 mm in length and 
from 0.2 to 0,3 mm in breadth. The specimens of this species were 
secured from Kabuto-numa, Akan-ko and Abasiri-ko. 
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3) Plumatella repens Linne 

Tuhipora repens, Linne, 1785. 

Plumatella repens, Allman. 1856, pp. 93-99, PL V, figs. 1-8; Vangel, 1894, p. 154; 
Annandale, 1910, pp. 43-44; Harmer, 1913, p. 450 , PL LXni, fig, 21 . 

Plumatella polymorpka var. repens. Kraepehn, 1887, p. 123, Pi. IV, figs. 119, 122, PL 
VII, fig. 139. 

Plumatella repens phase alpha, beta, Rogick, 1935, pp. 252-253; 1937, p. 100. 

Plumatella repens var. typica, phase beta, Rogick, 1940, pp. 201-203, PL III, figs. 14, 
15, PL IV, figs. 20-24. 

Plumatella repens var. typica, Toriumi, 1941, pp. 197-198, Fig. 2, PL XII, fig. 3. 

The zoarium is entirely recumbent, and branches in an antler-like 
manner. 

The ectocyst is not stiff, swollen, colorless and hyaline. The zooecia 
are entirely recumbent. The number of the tentacles ranges from 49 to 
61. The free statoblasts are oval or nearly circular in shape. The an¬ 
nulus covers the cap¬ 
sule a little more on 
one face (so-called 
dorsal side) than the 
other. 

The capsule is mi¬ 
nutely raammillated. 

The length of the 
free statoblasts is be¬ 
tween 0.35 and 0.38 
mm and the breadth 
of the same is from 
0.25 to 0.28 mm. 

The capsule varies from 0.24 to 0.29 mm in length and from 0.20 to 
0.22 mm in breadth. The fixed statoblasts are oval in shape, possessing 
chitinous lamella which show obscurely an irregular reticulation due to 
the vestigial air-cells. The length of the capsule is from 0.43 to 0.50 ram 
and the breadth is from 0.34 to 0.35 mm. The width of the chitinous 
lamella is about 0.05 mm. The capsule is brown in color, and is minutely 
mammillated. The species was secured from Akan-ko and Sikaribetu-ko, 

4) P. repens var. emarginata (Allman) 

Plumatella emar^nata, Allman, 1844; 1856, p. 104, PL VIII, figs, 5-10; Braem, 1890, 
pp. 9-10, PL I, figs. 9, 12, 14; Annandale, 1910, p. 47; Vorstman, 1928, 
p. 4, Figs. 1, 2, PL I, figs. 1-4; Hastings, 1929, p. 137. 


a L c 



Text-fig. 2. Free statoblasts of Plumatella repens, xlOO. 
a, dorsal; b, lateral; c, ventral view. 
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Plumatella princeps var. emarginata, KraepRLIN, 1887, p. 120, PL IV, fig. LOS, PL V, 
fig. 123. 

Plumatella emarginata forma typica, Lee, 1939, pp. 401-“403, Fig. II. 

Plumatella repens var. emarginata, Vangel, 1894, p- 154; RoGiCK, 1935, pp. 255"-256, 
PL XLT, fig. 6; 1937, pp. 100-101; 1940, pp. 198-200, PL I, figs. 1-3, PL 

III, figs. 11,12; Hozawa & Toriuml 1940, p. 427, Fig. 2, PL fig. 7; Tori- 

UMi, 1941, pp. 199-200, Fig. 3, PL XII, figs. 6, 9; 1941, pp. 416-4.17, Fig. 3. 

The zoarium is recumbent, and the branches are antler-like in form. 

The ectocyst is encrusted and ranges in color from dark brown to 

sandy. 

The zooecia are long, nearly cylindrical, and are keeled. The septa 
are crescent-shaped and are of a deep brown or black color. The number 
of the tentacles varies from 34 to 42. The free statoblasts are elongate 
and are sometimes oval, being either rounded or subtruncated at both 
ends. The annulus covers the greater part of the one face, and a small 
part of the other of the capsule. Usually the annulus is distinctly nar¬ 
rower on both sides than at the ends. The free statoblasts are 0.32- 

0.40 mm in length, and 0.19-0.24 mm in breadth. The length of the 
capsule is between 0.23 and 0.27 mm and its breadth is between 0.17 and 
0.20 mm. The fixed statoblasts are present. The capsule of the fixed 
statoblasts is 0,37-0.43 mm long and 0.25-0.30 mm wide. The chitinous 
lamella of the fixed statoblasts is about 0.02 mm in width and is minutely 
serrated on the margin. 

This variety was obtained from Ko-numa at Wakkanai-mati and Kabuto- 
numa. 

5) P. repens var. minuta ToRiUMi 

Plumatella repens var. minuta, ToRlCMI, 1941, pp. 

202-203, Fig. 6, PL XII, figs. 7, 8; 
1941, p. 417, Fig. 4. 

Only the free statoblasts (text-fig. 3) were 
secured from T6ya-ko. 

They are oval and are about 0.265 mm 
long and 0.19-0.195 mm wide. The capsule 
of the same varies from 0.21 to 0.22 mm 
in length and from 0.16 to 0.17 mm in 
breadth. The margin of the annulus bears 
a number of irregular minute processes 
(text-fig. 3, b) andi they are visible when 
strongly magnified. The capsule is mammillated. 



Text-fig. 3. Free statoblast 
of P. repens var. minuta, a, 
entire specimen xlOO b, serra¬ 
tion on the margin of the an¬ 
nulus X500 
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6) P. repens var. fruticosa (Allman) 


Plumatella fruticosa, Allman. 1844; 1856, p. 102, PL VI, figs. 3-5; Annandale, 1910, 
p. 45; Harmer, 1913, p. 453; 

Plumatella lucifuga, Jullien, 1885. a b 

Plumatella princeps var. fruticosa, Krae- 
PELIN, 1887, p. 120, PL VII, fig. 

148; 

Plumatella repens var. fruticosa, RogicK; 

1935, p- 255; Toriumi, 1941, pp. 

200-202, Figs. 4. 5, PI XIII, fig. 

17. 

Only the free statoblasts (text-fig. 4) 
were collected. The free statoblasts are 
elongate and vary from 0.41 to 0.48 mm 
in length and from 0.17 to 0.20 mm in 
breadth. The capsule of the same is 
between 0.22 and 0.27 mm in length 
and the breadth is from 0.15 to 0.17 
mm. The free statoblasts were secured 
from a small pond near Tomakomai Station, Sikaribetu-ko and 0-numa. 



re pens var. fruticosa. a, dorsal; b, 
ventral view xlOO 


7) Hyalinella punctata (Hancock) 

plumatella puructata, Hancock, 1850, p.I 5200 , PL V, figs. 6-7, PL VI, fig. 1; Allman, 
1856, pp. 100-102, Fig, 15; Annandale, 1910, p. 52; 1919, p. 94; 
Plumatella vesicularis, JuLLiEN, 1885; Vangel, 1894, p. 155. 

Hyalinella punctata, Rogick, 1935, p. 251; 1940, pp. 196-198, PL 11, figs. 6-10, PL V, 
fig. 25; Toriumi, 1941, pp. 204-205, Fig. 8, PL XII, fig. 2, PL XIII, fig. 
12: 1941, p. 420, Fig. 8. 


a 


b 


c 



Text-fig. 5. Free statoblasts of Hyalinella puuctata. a, dorsal; b, ven¬ 
tral view xlOO c, serration on the margin of the annulus x500 
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The free statoblasts (text-fig. 5) are oval or nearly circular in shape 
and vary from 0.36 to 0.41 mm in length and from 0.27 to 0.29 mm in 
width. The capsule of the same is measured 0.26-0.30 mm long and 0.21- 
0.23 mm wide. 

The margin of the annulus bears a number of irregular minute pro¬ 
cesses (text-fig. 5, C). The free statoblasts of this species were found in 
0-numa. 


8) H. toanensis Hozawa & Toriumi 

Hyalivella toanensis, Hozawa & Toriumi, 1940, Fig. 6, PI. fig. 4, pp. 431-432; Toei- 
UMi, 1941, p. 205, Fig. 9, PI. XII. fig. 1, PI. XIII, fig. 11; 1941, pp. 421- 
422, Figs. 9, 10. 

The free statoblasts (text-fig. 6) are elongated with both ends rounded. 
The annulus covers a little more on one face than the other. The 
capsule has a large blunt process in the center of one face (so-called 
ventral side). The blunt process above mentioned is provided with a 

a b 




Text-fig. 6, Frefe statoblasts of H. toanensis. xlOO a, dorsal; b, ventral view. 

peculiarly formed appendage which is spinous and pale brown in color 
and is transparent. Some statoblasts are covered with very minute spines 
on the whole .surface. 

These spines are always seen in fresh free statoblasts, but when the 
statoblasts become old and when finished the germination these are worn 
opt. , 
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In Japanese specimens the minute spines are very long in proportion 
to the length of the statoblast (text-fig. 7), while in the Manchoukuo 
specimen they are very short on account of their young stage. These 
spines are visible very clearly in cross or saggital section of the free stato¬ 
blast. The fixed statoblasts are destitute of these spines. The length of 


a b 





Text-fig. 7. a, Cross b, saggital sections through the free statoblasts of 
H, toanensis showing the minute spines on the surface- These statoblasts 
were collected from a small pond in Sendai City in 1941. XlOO l''-4'' en¬ 
larged view of each portion of 1-4 x500 

the free statoblasts varies from 0.48 to 0.55 mm and the breadth ranges 
from 0.30 to 0.35 mm. The capsule is measured between 0.34 and 0.38 
mm in length and is from 0.26 to 0.28 ram in breadth. 

The free statoblasts were secured from 0-numa. 

9) Stephanella hina Oka 

Stephanelld hina, Oka, 1908, pp. 277-285, PI. X, 
figs. 1-5; Toriumi, 1941, p. 207, Fig. 10; 

1941, p. 422, Fig. 11. 

The free statoblasts (text-fig. 8) are circular 
in shape and Vary from 0.32 to 0.37 mm in 
diameter. The capsule ranges from 0.22 to 
0.25 mm in diameter. 

They were found, in 5-nuraa and T6ya-ko. 



Text-fig, 8. Free stato¬ 
blast of Staphanelh hina, 
XlOO 
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10) Cristatella mucedo Cuvier 


Crisiatella mucedot Cuvier, 1798; Allman, 1856, pp- 77—80, PI- T, figs. 1 8, IIozawa, 
1939, p. 104; Toriumi, 1941, pp. 211-213, Fig. 15, PI. XIII, fig. 16. 


a 


b 



Text-fig. 9. Two statoblasts of Cristatella mucedo, x40 


The statoblasts of this species were collected from 0-numa, Sikaribetu- 
ko and Kabuto-numa. They are 0.72-0.80 mm in diameter. 

The capsule is 0.58-0.66 mm in diameter. Only two statoblasts were 
found to retain their spines on one face (text-fig. 9, a, b). 
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The present report deals with the materials obtained from Taiwan by 
Mr. N. Sasaki in 1936 and by the present writer in 1941. 

The forms determined are shown in the following list. 

1. Fredericella sultana (Blumenbach) 

2. Plumatella repens var. emarginata (Allman) 

3. P, repens var. casmiana (Oka) 

4. P. repens var. minuta ToRlUMi 

5. Hyalinella punctata (Hancock) 

6. H. toanensis Hozawa & ToRlUMi 

7. Pectinatella gelatinosa Oka 

8. Lophopodella carteri (Hyatt) 

The writer expresses his hearty thanks to Professor Sanji Hozawa 
for the kind supervision given by him during the course of the present 
study. 

The writer is also obliged to Mr. Nobuo Sasaki for his kindness and 
generosity in giving to the writer, many valuable specimens which he 
collected in Taiwan. Thanks are also due to the Japan Society for the 
Promotion of Scientific Research for the financial support by means of 
which the present study was made. 

1) FredericeHa sultana (Blumenbach) 

Tubularia sultana, Blumenbach, 1779. 

Fredericella sultana, Allman, 1856, pp. 110-111, PL IX, figs. 1-7; Hancock, 1850, p. 

173; Kraepelin, 1887, pp. 103-104, PL VIII, fig. 138; Braem, 1890, pp. 1- 
13, PL 1, fig. 11; Annandale, 1910, p. 39; Rogick, 1935, p. 250, PL XL, 
fig. 2; 1937, pp. 101-102, Fig. 1; 1940, p. 195, PL HI, fig. 13; ToriuMi, 
1941, p. 196; 1941, p, 415. 

The zoarium is recumbent and sparingly branched. The ectocyst Is 
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encrusted and ranges in color from yellowish brown to sandy. The 
zooecia are long, slender and keeled. The polypides are d^^generated except 
in a few specimens where the tentacles are between 21 and 21 in number. 

Fixed statoblasts are present. 

Distribution. A small pond in Taihoku-si; a small pond at Mokusaku 
near Taihoku-si; a small pond near Tiureki Station; a small pond in 
Sintiku-si. 

2) Plumatella repens var. emarginata (Allman) 

Plumatella emarginata, Allman, 1844; 1856, p. 104, PL VII, figs. 5-10; Annandalii:, 
lOlO, p. 47; VoRSTMAN, 1928, pp. 4-5, Fgs. 1, 2, PI. I, figs. 1-4., 

Alcyonella henedeni, Allman, 1856. 

Plumatella princeps var. emarginata, Kraepehn, 1887, p. 120, PL IV, fig. 108, PL V, 
fig. 123. 

Plumatella princeps var. muscosa, spongiosa, Kraepelin, 1887, p. 120, p. 121. 

Plumatella repens var. emarginata, RoGiCK. 1935, pp. 255-256, PL XLI, fig. 6; 1937, 
pp. 100-101: 1940, p. 198, PL I, figs. 1-3, PL III, figs. 11, 12; Toriumi, 
1941, p. 198, Fig. 3; 1941, p. 416, Fig, 3; Hozawa & Toriumi, 1941. p. 
235, Fig. 2. 

The zoarium is recumbent, branching in antler-like manner. Sometimes 
the branches are set closely together giving a rugged or a fungoid ap¬ 
pearance to the zoarium. Sometimes several, free, short branches are 
sent off from the zoarium. The ectocyst is blackish brown, yellowish brown, 
sand colored in various shades. The zooecia are keeled and emarginated. 

Septa are present They are incomplete, crescentic in shape and deep 
brown or black in color. The length of the free statoblasts is 0.33-0.48 
mm and the breadth is 0.20-0.26 mm. The capsule is 0.21-0,30 mm long 
and 0,16-0.21 mm wide. 

Distribution. Binrotan near Kosyun-gai; a small pond in Takao-si; 
Rentihi near Takao-si; a small pond near Syaroken Station; a small pond 
in Tainan-si; two small ponds near Bansiden Station; Bansikydhi near 
Bansiden Station; a small pond near Rinhoei Station; Sekizanbyo-no-ike 
near Rinhoei Station; a small pond at Rokko-gai near Rinhdei Station; 
Benten-ike near Tden Station; a small pond at Tyureki-gai; three small 
ponds in Taihoku-si; three small ponds at Mokusaku near Keibi Station; 
a small pond near Matuyama Station; two small ponds at Naiko in Tai¬ 
hoku-si ; a small pond at Hatirisyd near Tansui-gai; a small pond in Tan- 
sui-gai; two small ponds near Hokuto Station; a small pond near Toi 
Station; Taiampi at Rato-gai. 
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3) P. repens var. casmiana (Oka) 

Plumatella casmiana. Oka, 1907, p. 317, Fig. 3; Vorstman, 1928, p. Fig. 1, Fig. 5, 
PL I, fig. 8; Rogick, 1941, pp. 211-214, PL I, figs. 1-4, PI. II, Figs. 5, 6. 

Plumatella repens var. casmiana, Toriumi, 1941, pp. 203-204, Fig. 7, PL XII, figs. 4, 
5, P!. XIII, fig. 15. 

Plumatella repens var. flabellum, Rogick, 1934, p. 317; 1935, p. 245; 1937, p. 99; 
Toriumi, 1941, pp. 418-419, Figs. 5-7. 

The writer called this form P. repens var. flabellum in his former 
report on the Korean Bryozoa and alluded to the fact that it produces 
free statoblasts of two kinds (1941, B, p. 419). When he made a collec¬ 
tion of Bryozoa in the Kanto and Tohoku districts of Japan during 1938 
and 1939 he obtained some specimens of this form. 

At that time, he was unable to identify one of the forms of the pre¬ 
sent variety namely that producing free statoblasts of type b (provisionally 
named type typica in 1941, B, p. 419). Until the writer examined the 
specimen of P. repens var. flabellum which Dr. M. D. Rogick kindly sent 
to him in 1940, he had not noticed that the Japanese form in question 
agrees very closely with the variety above mentioned and that the stato¬ 
blasts of different types are in some rare cases produced in the same 
zoarium. 

Examining the American specimen 
of P. repens vaf. flabellum it was found 
that one zoarium was attached to its 
base by two valves of a statoblast be¬ 
longing to the a type (provisionally 
named type casmiana in 1941, B), and 
that it was producing a newly formed 
free statoblast of another type 6. Tak¬ 
ing note of the above mentioned fact 
the writer examined once more Japanese 
specimens of casmiana and the form in 
question, and thus it was ascertained 
that these two forms are to be included 
in one variety, and that this variety 
produces two kinds of free statoblasts- 

The zoaria possessing statoblasts of a type or b type respectively are 
alike in their external appearance, but owing to the fact that the two 
kinds of free statoblasts of these zoaria show conspicuously different 
features, it is doubtful whether these two forms belong to one variety. 





Text-fig. 1. Free statoblasts of 
Plumatella repens var. casmiana* 
a type statoblasts. XlOO 
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a b c 



Text-fig- 2. Free statoblasts of P. repens var. 
casmiana. b tj^pe statoblasts. X100 


b b a 



Text-fig. 3. Zoarium of P. repens var. casmiana 
showing two kinds of free statoblast. a---a type 
statoblasts b - - - 6 types tatoblasts. This zoarium was 
obtained from Tybsen in 1938 by N. Sasaki. (Free¬ 
hand sketch.) 

vari^ from 25 to 36. 


If there were found two 
kinds of statoblasts in one 
zoarium at the same time, 
then these two forms might 
be included in one variety. 

This point will be solved 
by the following fact. 
When many specimens of 
this variety are examined 
carefully, it is always noticed 
that some zoaria possess 
these two kinds of free stato¬ 
blasts in the same branch. 

In the Japanese speci¬ 
men it was found that the 
zoaria of the present variety 
produce two kinds of free 
statoblasts in one short 
branch, sometimes in one 
zooecium. 

In the specimens from 
Taiwan, the zoaria of this 
variety were found entirely 
recumbent branching dense¬ 
ly. The zoarium appears 
flabelliform in most cases 
and sometimes is geminated. 
The branches are in some 
rare cases very widely open. 
The number of tentacles 


Among the the eight specimens of this variety, four were noticed to 
possess two kinds of statoblasts in one zoarium at the same time. Usually 
these statoblasts of different types are produced in different parts of the 
same zoarium, namely one in the old part and the other in the new part, 
or one in the right part and the other in the left part of the zoarium. 

But sometimes they are produced in one short branch, and sometimes 
in one zooecium at the same time. 

In one zoarium which originated from the b type of free statoblast, it 
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was seen that the a type of free statoblast was newly produced. 

The ectocyst is encrusted. The color of the ectocyst is yellowish 
brown, sandy and gray-usually gray-and is opaque. Sometimes in the distal 
part of the zooecium, the ectocyst is pigmented with a dark gray color. 

The keel is present. In some well developed zoaria producing the b 
type of free statoblasts a fine geminate form was observed. 

Sometimes these statoblasts are produced even in the zoarium which 
is very small as Allman has shown on PL IV, fig. 3 of his Monograph. 

The fact just mentioned as well as the fact that the statoblast is in 
some rare cases slightly broader (Toriumi, 1941, B, p. 418, Fig. 6, d) may 
suggest the possible existence of flabellum. Unless, however, Van 
Beneden’s Alcyonella flabellum specimen be reexamined, it cannot be 
ascertained whether flabellum exists or not. 

In Taiwan the two types of free statoblasts alluded to above were 
found in one pond at the same time. 

The length of the a type statoblasts is between 0.35 and 0.46 mm, 
and the breadth is between 0.17 and 0.24 mm' 

The length of the b type statoblasts is between 0.32 and 0.37 mm, 
and the breadth is 0.19 and 0.21 mm. The capsule is 0,26“0.30 mm long 
and 0.16-0.18 mm wide. 

The fixed statoblasts possess features similar to those of P. repens var. 
emarginata. 

Distribution. A small pond in Takao-si; a small pond near Siaroken 
Station’; a small pond and Bansikyohi near Bansiden Station; a small 
pond near Hokuto Station; a small pand in Karenko-gai; a small pond 
near Toi Station; Taiampi near Giran Station. 

4) P. repens var. minuta Toriumi 

Plumatella repens var. minuta^ ToRIUMi, 1941, p. 202, Fig. 6, PL XII, figs. 7, 8; 1941, 
p. 417, Fig. 4. 

Of this variety, only the free statoblasts were secured. 

Distribution. Bansikyohi; a small pond near Siaroken Station ; Benten- 
ike near Tden Station; a small pond near Matuyama Station. 

5) Hyalinella punctata (Hancock) 

Hyalinella punctata, Hancocr, 1850, p, 200, PL V, figs, 6, 7, PI, VI, fig. 1; Allman, 
1856, pp. 100-102, Fig. 15; Annandale, 1910, p. 52. 

Plumatella vesiculans, Braem, 1890, 
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Hyalinella punctata, Rogick, 1935, p. 251; 1940, pp. 396--193, PL 11, figs. 6-10, PI V, 
fig. 25; Toriumi, 1941, p. 208, Fig. 8, PL XII, fig. 2, PL XIII, fig. 12; 1941, 
p. 420, Fig. 8. 

The zoarium forms a flat layer. The ectocyst is hyaline and very 
thick, being swollen. The polypides are degenerated. 

The whole length of the free statoblasts is from 0.46 to 0.50 mm and 
the breadth is from 0.31 to 0.34 mm. The capsule is from 0.31 to 0.33 
mm long and from 0.24 to 0.25 mm wide. Irregular minute serration is 
seen on the margin of the annulus. . 

Distribution, A small pond at Hatirisyo near Tansui-gai; two small 
ponds in Taihoku-si where only the free statoblasts were obtained ; two 
small ponds near Tyureki Station where only the free statoblasts were 
secured; a small pond near Keibi Station. 

6) H. toanensis Hozawa & Toriumi 

Hyalinella, toanensis, Hozawa & Toriumi, 1940; 1941, p. 239, Fig. 7; Toriumi, 1941, p. 
205, Fig. 9, PL Xll, fig. 1, PL XIII, fig. 11; 1941, pp. 421-422. Figs. 9, 10. 

The free statoblasts only were collected. The minute spines which 
are to be found on the free statoblasts were worn out because the speci¬ 
mens were rather old. 

Distribution, A small pond at Mokusaku near Keibi Station; a small 
pond near Tyureki Station. 

7) Pectinatella gelatinosa Oka 

Pectinatella gelatinosa. Oka, 1890; 1907, p. 716, p. 117; Annandale, 1910, p. 56; Tori¬ 
umi, 1941, pp. 208-209, Fig. 11, PL XIII, fig. 10; 1941, pp. 422-423, Fig. 12. 

Pectinatella burmanka, Annandale, 1910, p. 56; Vorstman, p. 12, Fig. 9, PL I, fig. 12. 

Only the free statoblasts were obtained in two small ponds in Tai¬ 
hoku-si. They are mostly circular but in some rare cases are somewhat 
rectangular and are dark brown in color. 

Distribution, Two small ponds in Taihoku-si. 

8) Lophopodella carteri (Hyatt) 

Lophopus sp.. Carter, 1859, p. 331. 

Lophopodella carteri, Rousselet, 1907; Vorstaman, 1928, pp. 10-12, Fig. 8, PL HI, fig. 

11; Takahasi, 1934, pp. 347-350; Toriumi, 1941, p. 209, Figs. 12, 13, PL 
XIII, fig. 13; 1941, pp. 423-424, Fig. 13. 

Lophopodella carteri van iypka, RoGiCK, 1934, pp. 416-424; 1935, p. 250. 

Lophopodella carteri var. davenporti, Rogick, 1934, p. 420. 
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Pectinatella davenporti, Oka, 1907, pp. 117-120, Figs. 1, 2. 

The number of tentacles ranges from 75 to 82. The free statoblasts 
are sometimes spindle-shaped and sometimes are more or less elliptical. 

They are 1.0-1.1 mm long excluding the spines, and 0.75-0.80 mm wide. 

The capsule is 0.48-0.53 mm long and 0.42-O.BO mm wide. The length 
of the spines is about 0.1mm (maximum 0.12 mm). 

The number of the spines is 7-20 (usually 9-14). Each of these 
spines bears 1-7 (usually 2-4) barbs on each side. 

The annulus has an irregular minute serration on each side. 

Distribution. Two small ponds near Tyureki Station ; a small pond at 
Hatrisyo near Tansui-gai. 
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EMBRYOLOGICAL OBSERVATIONS ON KETELEERIA 
DAVIDIANA BEISSNER VAR. FORMOSANA HAYATA 


By 

Yosinori Sugihara 

Biological Institute, Tdhoku Imperial University, Sendai 
(With Plates VIII-X and 3 Text-figures) 

(Received July 13, 1942) 

Keteleeria, a genus of the family Abietaceae, is found only in Eastern 
Asia. The species used in this study, K. Davidiana Beissner var. for- 
mosana Hayata, is distribufed in Formosa and China. As far as the 
writer is aware, our present knowledge concerning the embryogeny of 
Keteleeria is very poor. In 1917, Hutchinson published a paper on K. 
Fortunei Carrieere. In the paper, he described the pollen grains, the 
male and female cones, the megaspore mother cell, the embryo with 
cotyledons and the vascular structures. 

In 1940 and l941 the present writer collected material from the trees 
cultivated in the Taihoku Botanic Garden. The methods used in this 
study are the same as those which the writer adopted in the previous 
investigations (Sugihara, '41, ’41). The observation as to the suspensor 
formation was carried out in the Botanic Institute of Taihoku Imperial 
University, using fresh materials- 

In the male gametophyte of Keteleeria, a mitosis of the body cell 
takes place immediately before the fertilization, to form two sperm nuclei 
which are different in size (PL IX, figs. 15-16). The general structure 
of the archegonium of Keteleeria agrees with that of the other members 
of Abietoceae and Pinaceae, The archegonial initials originate in the 
surface of the female gametophyte. They become larger and larger and 
e^h of them cuts off a primary neck cell in its upper extremity. The 
primary neck cell then ^divides repeatedly to form sixteen neck cells which 
are arranged in four rows, each of them consisting of four cells. But varia¬ 
tions in the number of the neck cells are sometimes found. The nucleus 
of the central cell lies at first immediately below the primary neck cell,.. 
gradually increases in size and then cuts off a ventral canal nucleus just 
below the neck cells. Between the ventral canal nucleus and the egg 
nucleus, the cell wall is formed. That is, the ventral canal cell is formedi 
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with the cell walls in all sides. The ventral canal cell does not grow 
larger^ but its nucleus occupies almost the whole space of the cell. The 
ventral canal cell persists up to about the time of fertilization or still 
later. Somotimes it is found that in the archegonium in which fertiliza¬ 
tion did not occur, the cell wall between the ventral canal cell and the 

egg cell breaks down and the ventral canal nucleus enters into the egg 

cytoplasm. The ventral canal nucleus grows larger in this condition.* The 
fusion of this nucleus with the egg nucleus was not, however, observed. 
The egg nucleus at maturity lies sKghtly upper, above the centre of the 
cell. In the egg cytoplasm, a multitude of proteid vaculoes are found. 
The number of archegonia in a female gametophyte is from five to ten, 
seven being the most common, as shown in the following table. 

Number of archegonia in a female gametophyte 5 6 7 8 9 10 total 

Frequency 2 16 27 22 5 ^ 4 76 

In a transverse section of the apical -part of the female gametophyte, 
the archegonia are found in a circle with a sterile tissue at the centre. 
Each archegonium has a jacket layer of one cell thick; a common jacket 
layer surrounding the group of archegonia has not been observed. Each 
■archegonium has an archegonial chamber of its own, a common arche- 
gonial chamber not being formed. The size of the archegonium is very 
large, being visible to the naked eye. 

In 1940 and 1941 the fertilization was carried out about 10th of June 
in Taihoku. By the growth of the pollen tube the neck cells become 
crushed, but in most cases the ventral canal cell is not destroyed. The 
pollen tube grows down beside the ventral canal cell. The apex of the 
pollen tube penetrates into the egg cell for a considerable distance (PL 
Tin, fig, 1). The male nucleus is much smaller than the female nucleus. 
The male nucleus in contact with the egg nucleus appears at first as if 
it were a knob of the female nucleus. The male .nucleus gradually enters 
into the female nucleus and assumes for a time the shape of a small 
spindle (PL VIII, fig. 2). A second male nucleus from the pollen tube 
is often found in the upper part of the egg cytoplasm (PL VIII, fig. 2). 
The first proembryonal division occurs in the middle region of the egg cell 
{PI. VIII, fig, 3). The spindle of the mitosis is very small and is intra¬ 
nuclear in its origin. The orientation of the axis of the spindle is vari¬ 
able but in most cases is inclined to the long axis of the egg cell. In 
the telophase of the first division, on the equatorial region of the spindle, 
several basophilous granular bodies are ?iccumlated (PI. VIII, fig. 4; PI. 
IX, fig. 19). These granules gradually disappear with the progress of the 
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stage. The granular cytoplasm surrounding the fertilized nucleus is not 
now able to envelope completely the daughter nuclei formed by the first 
division. The daughter nuclei become larger and larger and perform the 
second division in about the same position as the first (PL VIII, fig. 5). 
The orientation of the axes of these two spindles is also variable. In the 
telophase of the second division, basophilous granules are also found on 
the equatorial region of the spindle (PL VIII, fig. 6 ). Four nuclei formed 
by the second division increase in size and pass down towards the bottom 
of the archegonium where they dispose themselves in a right-angled plane 
to the long axis of the archegonium (PL IX, fig. 7). After this stage no 
proteid vaculoe is found in the cytoplasm. Then, the third division takes 
place (PL IX, fig. 8 ). The axes of the four spindles agree with the long 
axis of the archegonium, so in the final stage of this mitosis two tiers, 
each of four nuclei, are found. Now, the wall formation takes place and 
two tiers, each of four cells, are formed but in the upper tier, the part 
towards the archegonial cavity is not closed by the cell wall (PL IX, fig. 9). 
The upper tier then divides into two tiers each of four cells (PL IX, fig. 10). 
In this case too, the cells of the uppermost tier are not closed towards the 
archegonial cavity. In the next stage, the lowest tier divides into two tiers, 
each of four cells (PL IX, fig. 11 ). Now the proembryo consists of four tiers 
(PL IX, fig, 12), the uppermost tier being the open cell tier, the second the 
rosette cell tier, the third the primary suspensor tier and the lowest the em¬ 
bryonic tier. At this stage, the proembryonal development comes to an end. 

The post-embryogeny begins by the elongation of the primary suspensor, 
the third tier in the final stage of the proembryo. The cells of the em¬ 
bryonic tier do not divide, until a considerable elongation of the primary 
suspensor has taken place (PL IX, fig. 13; PL X, fig. 21). Then, the 
embryonic tier divides into two tiers, each of four cells (PL IX, fig. 14; 
PL X, figs. 20, 22) and the lower tier divides again, thus at the apex of 
the primary suspensor, three tiers, each of four cells, are formed (PL X, 
fig. 23). After considerable elongation of the primary suspensor, the 
uppermost of the embryonic tiers elongates as the first part of the secondary 
suspensor (e^) (PL X, fig. 24). But, the embryonic tier becomes again 
three tiers, perhaps by the transverse division of the lowest tier, and the 
tier next to the ei then elongates as the second part of the secondary 
suspensor ( 02 ). In the same way the third to the fifth parts of the 
secondary suspensor (cs, 64 and e.-,) are formed (Text-fig. 1 , a, b). At the 
beginning of the elongation of the 63 , the ei and the 62 of the secondary 
suspepsor still continue the elongation, causing tortuous windings. Later^ 
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the 6:5 and the ei also make windings just in the same manner. Aftcn* 
the e^ has somewhat elongated, the cells of the embryonic tieT begin to- 
divide repeatedly (PI. X, fig. 26). These cells lying at the apex of 
suspensor are at first intimately united, as if they were desiimMi to form 
a single embryo. But in further course of development a el(‘avagi^ <d' tlu^ 
embryo Occurs, each of the four embryonic initials forming a sc^parate t‘nv 
bryo independently. Cleavage of the primary embryo is not found in P/ccyi, 
Abies'^', Larix and Pseudolarix, And in Pinm, Tstiga and Cedrm cleavage 
sets in earlier than in Keteleeria^ it takes place in the early formed porticmi 
of the secondary suspensors, in rare cases even in the primary suspensor. 
In cleavage occurs only in the last-formed embryonal lul)(\s (PI. 

X, figs. 27, 28; Text-fig. 1 , c; Text-fig. 2, a, b). The four eml)ryos thus 



Elongating stage of the massive Text-fig. 2. a. Cleavage of the primary embryo. x80. 

embryonal tubes. X 15. b, The same, more advanced, X 50. 


*In Abies, according to Hutchinson C ^) and BucHMOLZ (’26, ’SI) a small per cent o£ 
cleavage polyembryony is found. 
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3. Embryos developed from the suspensor cells, xi40. g, x40. 


formed sometimes manifest differences in their development. Moreover 
in some cases, each embryo forms in its Ititeral portion an additional 
embryonic cell-mass. Then, in each embryo, the cells next to the 
elongate and form the embryonal tubes, the remaining portion becominii 
the embryo proper (Text-fig. 2, a, b). Wi^en the formation of the O; oj 
the secondary suspensor is completed, the primary suspensor and the e? 
and the of the secondary suspensor begin to degenerate, but the ei oj 
the secondary suspensor becomes meristematic and cuts off the embryonic 
cells, which later divide repeatedly (Text-fig, 3, a-g) and sometimes develo| 
an embryo with embryonal tubes of its own (Text-fig. 3, f). But nt 
regularity prevails as to the course of development of this embryo. If 
some cases the cells of the primary suspensor and the Cs and the oj 
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the secondary suspensor also become embryonic. In rare <*ases, rostilc'; 
embryos are also found (PL X, figs. 29, 30). In cas(\s in whicli the 
rosette embryo is not formed, the rosette cells are still alive vvln^n elonga¬ 
tion of the e,-, takes place. 

In conclusion, the cleavage polyembryony is a <’harac(<'ris(i<* in IIh' 
embryogeny of Keteleeria and occurs in three dilfertmi ways, as lollow : 
Firstly, the cleavage polyembryony takes place by tlui rc’^juvcnn.'sceiice ol 
the suspensor cells. Up to the present, among the meanbers ol Abii'tiUivae 
and Pinaceae such a kind of polyembryony is lound 4 )nly in P^Hnidolarix 
(Buchholz, ’31). Secondly, the cleavage polyeml)ryony is caused by the 
cleavage of the primary embryo. In this respcjct Kekieeria Ixuirs a re¬ 
semblance to Pinus, But in Piniis, cleavage occurs in the early tortruxl 
portions of secondary suspensor. Embryonal development ol this typt' was 
also found once in Keteleeria. The writer, however, lecls convimavl that 
such a case will be an exceptional or abnormal case in Keideeria. Thirdly, 
the cleavage polyembryony is brought about l)y the formation of the 
rosette embryo. But this kind of polyembryony does not oftem o<*cur in 
Keteleeria, 

The haploid chromosome number of Keteleeria was found to he twelves 
in the female gametophyte (1^1. IX, figs. 17, 18). This numl,)er agrees 
well with that of the many members of Abietaceae and Pinaceae, 


SUMMARY 

1) The male and female gametes, the fertilization and the emlu’yc^gfmy 
of Keteleeria Davidiana Beissner var. formomna IIayai’a are d(»s(aalH‘d, 

2) Two sperm nuclei differing in size are formext l)y a mitosis <d’ a 
body cell 

3) The general structure of the archegonium of this specie's agna\H 
with that of the other m(^mb(cs of Abietaceae and Pinaceae, 

4) The neck cells are arranged in most cases in four ti(a*s, eiieh of 
four cells. But variations in numl)er arc also found. 

5) “The ventral canal cell is found. This cell petmts up to al)oiit 
the time of fertilization or still later. 

6) In the archegonium, conspicuous proteid vacuoles arci found. 

7) The number of the archegonium in a female gametophyte is from 
five to ten, seven being most common. 

8) The fertilization occurs about the 10th of June in Taihokiu 

9) In fertilization, the apex of the pollen tube penetrates into the 



EMBRYOLOGICAL OBSERVATIONS ON KETELEERIA 


221 


egg cell for a considerable distance. 

10) The proembryo formed in the basal part of the archegonium is 
composed of sixteen cells which arc arranged in four rows, each consist¬ 
ing of ’four cells. 

Tl) The components of an embryo are the open cells, the rosette 
cells, the primary sus{)ensor, two kinds of secondary suspensor and the 
embryos proper. 

12) The cleavage polyembryony of this plant takes place in three 
different ways, namely, first by the cleavage of the primary embryo, second,, 
by the embryonal development of the suspensors and third by the develop- 
ment of the rosette embryos. 

13) The embryogeny of this species seems to belong to an intermediate 
type between that of Pinus and that of Picea. 

14-) The chromosome number is twelve in the haploid generation. 

This work was undertaken at the suggestion and with the criticism of 
Profgssor Dr. Masato Tahara to whom the writer wishes to express his 
sincere thanks. Thanks are also dike to Ih'ofcssoi* Dr. S. Hibino, Pro¬ 
fessor Dr. G. Masamunk, Professor Dr. Y. Yamamoto, Mr. R, Kikkawa, 
Mr. T. Soma and Mr. K. Yamada, through whose kindness so many 
facilities for the completion of the work were obtained. 

A part of the expense of this work was defrayed out of a grant from 
the Japan Society for the Promotion of Science Research, and the Scientific 
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EXPLANTATTON OF THE PLATES 
PLATE VIII 

Fig. 1. Upper part of an archegonium showing the penetrating pollen tube. X 130. 
Fig. 2, Fertilization. Xl30. 

Fig. 3. Metaphase of the proembryonal first division. X130. 

Fig. 4. Two nuclei in the telophase of the first division. X 130. 

Fig. 5. Metaphase of the proembryonal second division, Xl30. 

Fig. 6. Four nuclei in the telophase of the second division. X 130. 

PLATE IX 

Fig. 7. Four nucleus stage in the archcgonial bottom. Xl30. 

Fig. 8. Metaphase of the proembryonal third division. xl30. 

Fig. 9. Eight nucleus stage after the wall formation. x130. 

Fig. 10. Mitosis in the upper tier. Xl30. 

Fig. 11. Mitosis in the lowest embryonic tier. Xl30. 

Fig, 12. The last stage of the proembrjo. x 130. 

Fig. 13. Beginning of the elongation of the primary huspensor. X 130. 

Fig. 14. Mitosis in the lowest embryonic cells. X130. 

Figs. 15”16. Two sperm nuclei differing in size. x400. 

Fig, 17. Chromosomes in the metaphase of a mitosis in a female gainetophyt^*, X2240. 
Fig. 18. Anaphase of the same. X2240. 

Fig. 19. Basophilous granules on the spindle fibres in the telophase of the proembryO" 
nal fir>t division. x790. 

PLATE X 

Fig. 20. A. young embryo. X 100- 

Fig. 21. Embryonic cells at the apex of the primary suspensor, x230. 

Fig. 22. The same in two tiers. x230. 

Fig. 23. The same in three tiers. x230. 

Fig. 24. Beginning of the elongation of the first secondary suspensor (ci). x2JiO. 
Fig. 25. Beginning of the elongation of the fifth secondary suspensor x 230. 
Fig. 26, Repeated divisions ot the embryonic cells. x230. 

Figs. 27"'28. Clear separation of four embryos. x230. 

Figs. 29-*30. Rosette embryo. XlSO. 
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PHYSIOLOGICAL STUDIES ON THE PIGMENTARY 
SYSTEM OF CRUSTACEA=^ 

I. THE COLOR CHANGE OF A SHRIMP 

PARATYA^* COMPRESSA (DE HAAN) 

By 

Tametake Nagano 

Biological Institute, Tohoku Imperial University, Sendai 
(With 8 Text-figures) 

(Received August 15, 1942) 

INTRODUCTION 

In hij^her crustaceans there is a surprising, rapid and strong color 
change, whose efficiency is inferior only to that of cephalopods and 
chameleons. The first published instance of color change in the Crustacea 
is said to be that of Hippolyte (Kkoykk, 1842), and the first description 
of chroma tophores is that of My sis (Sars, 1867). The chromatophores 
in crustaceans contain several nuclei, and according to Degnee (3912) 
they must be regarded as syncytial structures. The investigations of 
Keeble & Gamble (1900), FrShiich (1910), Franz (1910), and Perkins 
(1928) supply fundamental data concerning the migration of the pigment 
granules in the chromatophores. 

The color change of the shrimp consists in the concentration or dis¬ 
persion of some pigments mostly in an adaptation of the cojior of the 
body to the color of the background, This occurs in Palaemonetes vul¬ 
garis (Perkins, 1928; Brown, 1933*1935) and Crangon vulgaris (Koller, 
1925-3930), whereas in other crukaceans such as Uca (Mechjsar, 1912; 
Carlson, 1936; Abkamowitz, 1937) and Leander squilla (HansteOm, 
1937), the color change manifests itself in periodical contractions and ex¬ 
pansions of the chromatophores, independently of the light and the color 
' of the background. 

Since the work of Roller (1925, 1927) on Crangan vulgaris^ infwhich 

^rhe expense of this study was defrayed by a grant to the laboratory of S. 
Nomura from the ScientiEc Research Expenditure of the Department of Education, to 
which the author has the pleasure of taking this opportunity to express his cordld thanks. 

*^Atephyra, Xiphocaris and Xipkocaridina have soiUetimes been employed aS gentis 

aame of this shrimp. 
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he was able to observe a distinct reaction of the chromatophores by blood 
transfusion, it has been suspected that all chromatophores mipjlit be under 
the control of humoral substances carried in the blood. This view was 
strengthened by the fact that no one had been able to demonstrate nerve 
endings in the chromatophores of the crustaceans. This ich'a was followc'd 
up by Perkins who in 1928 published an account of the color chang(\s 
in another Atlantic shrimp Palaemonetes vulgaris, Perkins was unable 
to repeat with success the experiment on the transference of blood as 
carried out by Roller on CrangoUj but he sought in the body of Palae¬ 
monetes for an organ that might secrete a humor controlling the color-* 
cells. This he finally found in the eye-stalks of the shrimp. He showed 
that a substance was localized in the eye-stalk of the animals which, when 
injected into the blood, would bring about a concentration of the rc^l and 
yellow pigments. For several years following this discovery, it; was 
generally believed that the eye-stalk hormone acted as a (‘ontracting 
hormone for the chromatophores of crustaceans. 

In consequence of this action, the eye^sstalk hormone has he<'n termed 
'contractin’ by Roller (1930) in opposition to 'expantin' which might 
be a dispersing hormone for the chromatophores. The prcs(‘ncc of such 
a clmomatophore-activating substance, concentrating the red and yellow 
pigments in shrimps, has since been confirmed in several other speci(’!S of 
higher Crustacea by Roller (1929), Roller & Meyer (1930), Smith (1930), 
Perkins & Rropf (1932), Rropp & Perkins (1933), Hcxsoi (1934), 
Stephensen (1934), Hanstrom (1935, 1937), Cari.sc)N (1935, 1.936), 
Brown (1934, 1935, 1938, 1939) and Abramowitz (1936, 1939, 1940), 
etc- 

The physico-chemical nature of the eye-stalk hormones, has also hem 
investigated by many authorities, but we do not know mudi about it ex¬ 
cept its physiological characteristics. Th(^ direction of f.his field of work 
has since tended into the quantitative detenninaiion of thes cff(H4s of th(\se 
substances upon the animal color change. Recently, AnuAMOwrrz report¬ 
ing about the chemical nature of this substance said that the chromato- 
phorotropic hormone, or hormones, in the eye-stalks of Ika pugilator re¬ 
acted in a characteristic fashion for amio bases. 

The present author was stimulated by these features of the problem 
to undertake a re-investigation of the subject with the idea of making 
fundamental observ’’ations on the behavior of the crustacean chromatophore,. 
with special attention to the eye-stalk hormone and its connection with 
the color change of the common fresh water shrimi in our country* 
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, The work has been carried out at the Biological Institute, Tohoku 
Imperial University in Sendai from 1939. It was accomplished under the 
direction of Prof. Dr. S. Nomura to whom I am deeply grateful for 
many suggestions. 


MATERIAL 

By reason of its readily observable color changes and the ease with 
which it can be collected and cared for in the laboratory, Pamtya com- 
pressa (de Haan) was used as the material for the investigation. This 
shrimp is a common fresh water animal in the vicinity of the laboratory. 
The animal, if kept in a large vessel, can live in the laboratory for many 
months in a healthy condition. It is not difficult to catch in abundance 
shrimps of 1.5”2.5cm. body length during the season from spring to the 
later part of autumn. In winter, if the water is not frozen, they may be 
obtained with some difficulty by seining in pools. 

OHSEliVATTONS AND KXPPHtIMKNTS 

A. Responses of chromatophores to various backgrounds. 

On a light sandy bottom the shrimps are in a light tone matching the 
surroundings ; on a dark muddy bottom they become correspondingly dark, 
varying individually from blue black to chocolate-brown. In almost any 
situation of their natural environments, they can be detected only with 
difficulty because of their adaptive coloration. 

When the shrimps are brought into the laboratory and kept in a large 
vessel, they live very well for many months. The animal is transferred 
from the stock supply into a Petri-dish when needed for observation. 
Various colored backgrounds were employed for the fundamental observa¬ 
tion of the dermal chromatophore reaction. The pigmentary system of 
this shrimp consists of four colors: red, yellow, white and blue. The 
ultimate' states,, which these four pigments assume in response to various 
colored backgrounds, have been summarized in the following table. 

Thus I have obtained the same results on the whole as were obtained 
by Brown (’35) in Palaemonetes vulgaris. In such a manner, the color 
changes of the animals are also brought about by the dispersion (expan¬ 
sion) and concentration ^contraction) of pigments in the chromatophore^. 
The processes of the chromatophores contain red and yellow pigments, 
which flow proximally or distally along preformed ‘pathways in the hypo- 
dermis. The red pigment is said to be astacin, and the yellow one, 
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Table I. 

Reaction of dermal chromatophores to various backgrounds and operation. 


Background or 
operation 

Red pigment 

Yellow pigment 

White pigitumt 

lUue pignumt 

White 

c. 

c. 

d. 

absiuit 

Green 

c. 

e. 

d. 

presf'nt 

Red 

d. 

d. 

d. 

al>s(‘n( 

Blue 

c. 

e. 

c. 

pr<‘sent 

Black 



c. 

pr('S(‘nt 

■^Extirpation 
of eyes 

d. 

d. 1 

d. 

ab.sent 

•Black paint¬ 
ing of eyes 

d. 

d. 

d. 

abs(*nl 


In the table, c. means the concentrated state and d. means th(‘ <lis|)erHed 
state of the pigments of chromatophores. 

^The explantation of this experiment is descrih(‘d latcn* in the tt*xt, l>ut 
it was inserted in 'this table for comparison with other cases. 

carotin. The blue one is irregularly and sparsely distributed in th<‘ hypn- 
dermis and is seen as pale yellow by reflected light. It may firobably be 
. derived from the red pigment as discussed later. All four pigments above 
mentioned can occur in the same chrornatophorej whereas monochromatic 
chromatophores are always sepia brown and do not change color in any 
case. 

When a shrimp, which had been of a dark phase in the poml, was 
put into a white dish, the final result was a complete conlraclion of all 
the chromatophores. Accompanying this there was formed, chiefly in tins 
vicinity of the chromatophores, a bliuj coloration which surrounded tlujin, 
and later permeated the tissues like a dye. It was first sec^n about two 
or three minutes after the animal had been transferred to the whil<‘ dish 
from its natural environment and appeared most distinctly at (irsi at the 
bases of ' the antennal exopodiies, in the heavily pigmented regions over 
the gills, and finally all over the body. The blue coloration irtcrc^ased in 
intensity up to an hour and was accompanied by the gradual contraction 
of the chromatophores. During the second hour, the red and yellow pig¬ 
ments were withdrawn into their respective centers and the blue one dis¬ 
appeared. The animal was now pale and transparent, having been com¬ 
pletely adapted to the white background. 

As the chromatophores expand or contract in respones to a black or 
white background, the question arises as to whether this is a response to 
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differences in light intensity or to the different wave lengths of the light 
rays reflected from the background. This may be determined by subject¬ 
ing the shrimps in a black vessel to a high intensity of light, and those 
in a white vessel to a low intensity. It was found that in all cases there 
was the same degree and rapidity of expansion of chromatophores on a 
black background as there was of contraction on a white one, regardless 
of the intensity of light. 

The time necessary for the chromatophores in Paratya compressa to 
change from one extreme state to the other varied with the individual, 
but the average time was from one to two hours. A noticeable change 
of color in the animal as a whole may be seen in from three to five 
minutes after the beginning of stimulation (cf. Paragraph G.), this being 
much more readily observed in the change from dark to light backgrounds, 
because of the presence of the blue coloration produced under those 
circumstances. The intensity of the change increased rapidly up to an 
hour, when the animal appeared definitly light or dark. During the second 
hour the pigment masses expanded to the extreme condition. Both red 
and yellow substances migrated respectively at about the same rate as in 
a chromatophore. 

The size of these chromatophores varies in individual cases from 0,2 
mm. to O.Olmm. in diameter. Their numbers and distribution in. this 
shrimp can not be determined so easily, but their approximate numbers 
are given in Table 11. The body of this animal may be conveniently 
divided into various parts as shown Fig. 1. (Schema.) 


Table II. 

The approximate numbers of chromatophores in Paratya compressa. 


Body length 


1,5 cm, male 


2.0 cm. male 
2.2 cm. male 
2.5 cm. female 


Parts of the body 



. 




Ab. 




A 

c 

I . 

IT i 

1 

III 

I? 1 

V 

VI 

VIT 

24 

307 

28 

92 

170 

143 

78 ; 

70 

1^2 


1338 

1778 

2686 

3352 
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When the vvheh^ animal 
is placed in ahsoliik' dark¬ 
ness, how('V(a% IlK're is a 
C()nip!ei(‘ (a’H'uaaitraiiut'i of 
pigment in tiie ehroinaio- 
phore ceniros r('gard!(\ss of 
the color of Ok' !>a(*kgr<mnd 
on which the animal has 

Fig. 1. Th. body of this shrimp was divuled into previously restwL Animals 

various parts for the calculation of the chroiT)atophore<5. which had been completely 

black-adapted were |)ut into 
a dark-room^ and after two hours were found to be pale and trans[)ar(mk 
with the chromatophores completely contracted! If the animal had been 
white-adapted before, it remained so regardless of the time it was kept 
in the dark. This state of affairs is just the opposite to that of placing 
the animal on a black background. In other words, there is a great 
difference between the effect of the blackness of a background and th(^ 
absence of light. In the former case there results a complete contraction. 
It is a peculiar circumstance that darkness should produce the same effect 
as a white background. This phenomena will be dealt with again under 
the heading of Discussion. 

B. Effects of temperature 



upon the chromatophores. 
Some authorities believe 
that the chromatophore of 
crustaceans is stimulated di¬ 
rectly by warmth or cold, 
while others do not accept 




it. My experimental obser¬ 
vations revealed that in 
the chromatophores of this 
shrimp, the red pigment 
alone seemed to expand 
while other pigments remain¬ 
ed in the same state, regard¬ 
less of the color of the back- 


Affer 30 min. 



ACtur 5 mill. 
■I 



After 10 min. 


ground, when the tempera¬ 
ture of the water was raised 
from 22^ to 30°C (Fig. 2). 


Fig. 2. The effect of temperature upon the 
chromatophore. Red pigment: black, yellow pig¬ 
ment: white, blue pigment: circle. 
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C. Effects of ions. 

llie animals were kept in such various solutions as 1/10 N KC!, NaCl, 
CaClo. As far as these solutions are concerned, no definite direct effect 
of ions was recognized, since iho response was very sluggish and con¬ 
siderably divergent. 

D. Effects of carbon dioxide. 

The effects of carbon dioxide on the chromatophores of this shrimp 
were examined, using water in which was dissolved a greater cfuantity of 
carbon dioxide gas than in normal tap water. Kipp’s apparatus was used 
as the generator of carbon dioxide gas. To its generator was connected 
a washing bottle, containing a saturated sodium bicarbonate solution, by 
which excessive hydrogen chloride and other substances were absorbed. 
COo gas from the generator was passed through the tap water, and the 
solution thus obtained was taken as the standard ; 1/2, 3/4, 7/8 and 15/16 
diluted solutions were prepared when needed. The animals were sub¬ 
merged into these solutions, as the experiment required. 

The content of carbon dioxide and the hydrogen ion concentration of 
the solutions above mentioned are given in the following table. 


Table III. 


Kinds of solution 

pH 

content, ^ 

Standard 


57.3 

1/Z diluted 

5.3 

24.8 

1/4 diluted 

5.5 

9.9 

i/8 diluted 


5.1 

1/16 diluted 

5.8 


Normal tap water 

6.9 

0.3 


'^The content of the carbon dioxide in the water was determined by van 
Slykh’s volumetric method. 


In immersion experiments with such solutions, it has been seen that 
the chroipatophores, which had contracted by white adaption, expanded 
considerably and rapidly in proportion to the carbon dioxide content of 
the water. The results are shown in Fig. 3. The observation in this 
case was always made on a white background and at a temperature of T9“C, 
The injection of the solutions (0.025 cc.) containing the greater quantity 
of carbon dioxide gas into the abdomen produced more remarkable effects 
on the dermal chromatophores than did the immersion experimenr above 
mentioned. The result of this experiment is shown in Fig, 4. 
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t The cliromatophore behavior in. water coihtaining various amounts of 

wbQn dioxide in solution. A) CO 2 saturated (pH 4.9), B) COJ2 (pH 5 S') O') 

e 02/4 (pH MX H) CO 2/8 (pH b.9) R^d pigment: black/ yellow pigment: stippled 
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But, when the water 
in which was dissolved 
CO 2 less than ca. 9Yo was 
injected into the abdomen, 
the recovery of the con¬ 
traction of the chromato- 



phores occurred, (cf. Fig. I 

7) while more concentrat¬ 
ed solutions brought about 
the death of the animal 
with the chromatophores 
in a state of expansion. 

The time relation, bet¬ 
ween the hydrogen ion 
concentration and the The chromalophore behavior in tho inje.- 

lion experiment with ( Go saturated water. 

chromatophore expanding 
reaction by the carbon 

dioxide will be described in a later paragraph, in connection with the 
results of other experiments. 

E. Effects of the removal of eyes upon the dermal chromatophore. 

Perhaps the most widely investigated aspect of the chromatophore 
physiology in Crustacea has to do with the effect of the removal of the 
eyes upon the dermal chromatophore. For this purpose, I have performed 
the blinding ” experiment by two methods. The first method was 
excision of the eye-stalks and the second was covering the eyes with 
an opaque substance. But the removal of the eyes (up to the retinal 
portion of the eye-stalks) and removal of the entire eye-stalks are of quite 
different significance, as far as the chromatophorotropic reactions are con¬ 
cerned. In the former procedure the retina is isolated, but the endocrine 
gland (probably the sinus gland by Hanstrom) would be intact; in the 
latter both retina and internal secrectory gland are removed (Fig. 5). 

The smearing of the crustacean’s eyes was carried out according to 
my own new technique using a mixture of black indian ink and Canada 
balsam. This is very convenient for treatment and the mixture is water 
resistant. In case of need, it can be taken off by a solvent such as xylol. 

In all instances blinding was followed by an expansion of the red and 
yellow pigments which are the chief pigments of the chromatophores. 
Thus the animal grew dark after blinding. 

It may be seen that here we have a receptor-effector system with the 
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First state K«k 1 state 

Fig. 5. The chromatophorotoropic behavior in lh(‘ <‘xtirpa(ion of th<‘ c\v<ss. 

eyes receiving the stimulus which is carried to the chromatophores as end 
organs. It has always been supposed that, in as much as th<^ <\V(^s art' 
intimately connected with the nervous system, there must a ruawous 
impulse set up which in some way reaches the chromatophon^s, th(‘ cmdo- 
crine organ such as the sinus gland being assumed to Ix^ its possibh^ 
mediator. 

F. Effects upon the chromatophore behavior by the injecting of 
water extracts of the eye stalks. 

Since Koixer’s epoch-making discovery (’28) of the eye-stalk hormone* 
for the crustacean color change, many attempts have been made concerning 
the chromatophore activating substances, I have tested here simply the 
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effects of such a substance upon the chromatophore behavior. Ten in¬ 
dividuals of Paratya compressa were killed with hot water apcl the eye- 
stalks were taken off. The twenty eye-stalks were macerated in 5cc. of 
Ringer’s solution* for amphibians, boiled, centrifuged, and the clear ex¬ 
tract was decanted off and cooled. Then the extract was diluted with 
Ringer’s solution to 1/10, 1/100, 1/1000, etc. A dose of 0.025 cc. of each 
dilution thus prepared was injected into the haemocoecal cavity of blinded 
animals [Paratya compressa) from the lateral side of the third abdominal 
segment in order to see if the color of the shrimp would change from a 
reddish to a pale hue. 

The rest of the original extract, from which portions used for the 
above dilution were taken out, was dried and weighed for subsequent 
calculation. Experiments were carried out at a temperature varying from 
17°-18°C. For preliminary orientation I first used undiluted extracts. 
One injection of 0.025 cc. corresponds to 0.003125 mg. of the wet weight 
of the eye-stalks. 

The injection of the extract into the blinded animal caused a marked 
contraction of the pigment granules in the chromatophores. The effect 
manifested itself in a few minutes and then lasted for several hours. Ex¬ 
tracts of the other parts of the animal had no effect on the color change. 
The Ringer or other salt solution does not bring about the concentration 
of pigment. 

It might be supposed that, inasmuch as the eyes are essential for the 
functioning of the color changes, they serve as endocrine organs under 
certain conditions of light stimulation. By the injection of the extract 
from the eye-stalks adapted to light for a long time, there came on within 
a few minutes a striking contraction of hitherto refactory chromatophores, 
together with the blue coloration which is so characteristic of the change 
from the dark to the light phase. Within an hour, the blinded animal 
was nearly as light in color as a normal one which is white adapted. This 
period of contraction lasted for twenty hours, then the chromatophores 
again expanded to their previous state. 

It was found that the smaller the amount of the substance contained 
in the injected solution, the shorter becomes the duration of tihe pigment 
concentration untill only a slight migration ^Takes place ^ and finally tiie 
reaction becomes almost imperceivable. 

In this experiment I have not tested how the substance is distributed in 
the eye-stalk itself, because the latter is. very small in this shrimp. This 

^NaCl 0.65^, KCl 0.02^, CaCh NaHCOa 0.01^. 
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may be carried out quantitatively with some other large shrimps later on. 

The eycrstalk extract of Paratya compTessa was efncacious lor as long 
as eight days without any diminution in its action. I he dried cyivstalks 
keep the effective substance for many months. 

Koller (’28) has reported the occurrence of the rcwerso phenomenon, 
namely, expansion of chromatophores of white-adaph^d shrimps induced by 
extracts from the rostral region of dark-adapted Crangon trulgans. I also 
have repeated this experiment with Paratya compressa, but it has failed 


# 


A. 

0,0184 mm. 
diameter 


After 1 min. 


After 2 min. 


* 


0.023 mm. 
diameter 


After 2 min. 


of experimental confirmation. 

G. Effects of eye-stalk hormone upon an amphibian larva and a fish. 
In 1929, Kropp reported the presence in the eyes of black-adapted 

shrimps of a sul)stance 
effective in producing ex¬ 
pansion of melano|)hores 
in whiic-adapied Fundulus 
and tadpoles of Rana da- 
mitans. In this <‘ase lh('. 
use of extra(‘.ts from eyes 
of wliite-adai)(ed tadpoles 
gave no results on l)Iack* 
adapted animals. Here, as 
in the case of the inverte¬ 
brates, evidence pointed to 
the presence of a substance 
in the eye-stalk of th(^ 
shrimp, which under pro¬ 
per conditions, induced 
effects on vertol)rate <diro- 
matophores- 

The object of tins ex¬ 
periment was to test the 
interspecificity of the chro- 
matophore activator found 
in the crustacean eye-stalk, 
and further thus, to es¬ 
tablish its hormone nature. 
The tadpoles of Rana 


After 5 min. 


After 5 min. 
0.036 mm. 


After 6 min. 



After 15 min. 


After 10 min. 

Fig, 6. Melanophore 
behavior in an amphibi¬ 
an larva and a fish in¬ 
jected with the eye-stalk 
hormone. , 

A. Tadpole’s melano¬ 
phore of Rana nigroma- 
culata. 

B. A melanophore of 
teleost Oryzias laiipes. 


' . nigromaculata Hallowell 

"were placed in white or black dishes until their skin melanophores were 
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nearly maximally contracted or expanded respectively. Each individual 
then received 0.025 cc. of the extract in the dorsal lymph sinus. Animals 
adapted to a black background showed no obvious melanophore reactions 
to the injection. The animals adapted to a white background, however, 
did show pronounced effects. Within five minutes of the injection these 
tadpoles began to darken over most of the dorsal surface, even though 
they remained on white background. Maximum darkening was reached 
often in about thirteen minutes. White-adapted controls received 0.025 cc. 
of RINGER^s solution. They did not at any time show marked changes in 
pigmentation. 

The injected substance produces opposite effects in shrimps and tad¬ 
poles, producing contraction of chromatophores in the former and expan¬ 
sion in the latter. This is an example of a hormone producing different 
results depending on the reacting system of color change of types of 
chromatophores (Fig. 6 A). 

Perkins and Kropp (’32, ’33) have recognized that the eye-stalk ex¬ 
tracts of Praunus and Crangan effect contraction of the melangpliore of 
•some fishes {Gohim, Pleuromctes). I have repeated this experiment using 
Oryzias latipes (Temminck & Schlegel). The results of this showed 
that the eye-stalk extract of Paratya compressa contracted the melanophores 
^of the fish (Fig. 6 B). 

H. The chromatophore index and the time relation curve. 

By LancelO^p Hogbkn and David Slome (’31, ’36) the so-called melano¬ 
phore index was used for the studies of color change in the amphibian 
pigmentary system. That is to say, arbitrary numerical expressions have 
been proposed for five stages of melanophore contraction and expansion, 
selected as suitable for convenient identification and for defining the state 
most characteristic of certain equilibrium conditions. I have devised the 
chromatophore index of the crustacean color change as a modification of 
the melanophore index. This is illustrated in Fig. 7. 



I II III IV V VI 

Fig. 7. Chromatopbore Index 

But it must be borne in mind that the numerical indices applied to 
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different configurations of the crustacean clironiatophores arc c|uite arbitrary^ 
for the pigmentary system of the shrimp differs from the amphibian melano-' 
phore system in its complexity. So the two piginents, red and y(‘ll(n\% 
were selected as the symbols considering their typical correlaied hchavior- 
Though some information may be obtained from considerations oi time* 
intervals between equilibrium conditions and* their interm(‘dial(' phas<\St no 
definite significance can be attached to the gradients of thc^ lime ndaiion 
curve. 



Black phase t<» white 
background 

White phase It) hhM':k 
background 

Kxtirpalion of the 
eyes 

.... f... * 

Black-paintiuK of the 
eyes 

Injertion of 
saturated water 

Injection of (,!Og/4- 
contained wat<‘r 

fnmersion in 
saturated water 

. 

Injection of th(^ eye- 
stalk hormone. 


We shall here consider summarily the time relations of the chroimito- 
phorotropic responses .involved in: 

■ a) complete reversal of the white- and black-background' response* iiii 
both directions. I have observed what happens when thts animals which 
have been adapted in a white-background in the light, arc* transferred to 
a black-background in the dark room and vise versa. Here, the equi¬ 
librium was reached more rapidly in passing from dark to light than from 
light to dark. This result is very signfic^ant in the physiology of the higher 
decapod color change. 

b) submersion in the carbon dioxide solution (as described in paragraph. 

E.). ' ' ^ 

c) injection ofthe carbon dioxide solution into body (as described in. 
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■paragraph D.), 

(J) extirpation of eyes (as described in paragraph E.). 
c) black painting of the eyes (as described in paragraph E.). 
t) injectjon of the hormone which was extracted from the white adapted 
eye-stalk (as described in paragraph F.). 

It was shown that the rate of the expansion of the chromrtophores 
caused by the extirpation or black-painting of the eyes was' very rapid 
compared with that of the normal animal in dark adaptation. 

The expansion of the chromatophores following the injection of CO 2 
saturated water was still more rapid than the expansion after the extirpa¬ 
tion of the eyes. 

DISCUSSION AND CONCLUSION 

• The term internal secretion’ was already used in 1910 in connection 
with cliromatophoral functions in Crustacea by Doflein, who referred to 
the blue pigment in shrimps. This blue pigment is developed in various 
species in relation to the contraction of the red and yellow chromatophores. 
When the animal has been put into a light dish, a bluish cloud surrounds 
the red and yellow chromatophores and the*blue color permeates the sur¬ 
rounding tissues. According to Keebi.e & Gamble (1900, ’10) the blue 
pigment (which is not granular) is derived from the red one, an opinion 
confirmed by Brown (’35) in Palaemonetes; Koller (’36), however, regards 
the yellow pigment as the source of the blue coloration in Leander ad- 
spersvH, In my observation of Paroiija compressa^ there was an evident 
disappearance of blue pigment in about two hours when the animal was 
placed on a white background. This fact can be most easily observed in 
shrimps taken out of the pond just before the experiment 

Whereas some authors believe that 4:he crustacean chromatophores can 
be directly stimulated by light and temperature (Gamble & KEEBiit 1900; 
Mi3Gijsah, ’:li2; Bauer & Degnei^ T3; Smith,’30; Giersberg, ’31), others 
(Matzdouff, 1883; Tait, ’10; Koller, ’27; Perkins, ’28; Parker, ’30) 
maintain that this js not the case* Smith (’30) found that the chromato¬ 
phores in Macrobrachium acanthurus expand in water of temperatures bet¬ 
ween 6° and 15'’C and between 35® and 40®C independently of the back¬ 
ground color. I have observed the expansion of the red pigment between 
23" and 30®C. Thus temperature would act indirectly through the nervous 
system, and primarily it would affect the nervous center of the color change 
gland in such a manner as to prevent the release of the hormone, which 
'-will be discussed later. ' : < 
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In Cmngon (Roller, ’25,' ’30) there are four (liff(n‘ont in IIk^ 

polychromatic chromatophores, whereas monochromatic chromalophores 
contain only sepia brown (melanin according to Veknk, ’21). Alt<n* i^xper^ 
mehts with backgrounds of different colors and light inf<‘nsiti(\s, Kolleu 
proved that Cmngon is able to accommodate its C(ilor (o \vhit<\ Idack. 
yellow, orcinge and red backgrounds by dispersal of sonu‘ and c<mvonir;\- 
tion of other pigments. This is the case in Paratya c(ymjrreH}^(u Inung 

white, red, yellow and blue pigments in the cbromatophore. In prorcws 
of the response of the cbromatophore, the quality of lh(‘ rellect(‘d light 
from the background, and not the light jntensiiy, is the sole and (Icndsive 
factor. 

In specimens of Palaemonetes vulgaris with unimpaired vision white 
chromatophores, contrary to the red and yellow ones are usually (*ontraci<*d 
on a dark background and expanded upon a white one in light, whereas tlifw 
are contracted in darkness. After extirpation of the eyes lli<* red ami 
yellow chromatophores are maximally expanded inch'pendently of light and 
background, whereas the white ones, at least in half the number of the 
experimental animals, retain their full power of ex[)ansi()n and eontra<*tion. 
Thus on a dark background they do not contract as in animals that <*an 
see; the sole active factor which regulates their movement is light. In¬ 
dependently of the color of the background, the white chromatophores in 
eyeless animals expand at high and contract at low light intensity, as if 
they were a kind of “independent effectors” (Parker, ’19) reacting directly 
to light. From its similar behavior, the white pigment of l^airdya corn- 
pressa, may also be an independent effector. It is higlily retlecting and 
may be directly affected by light. ' 

The fact that Crangon is able to adapt itself to backgrounds of clifforeni 
colors supports, according to Parker (’30), th(^ tlu‘ory that mon^ than one 
hormone are concerned in the regulation of the pigmeuvt nH)vem(mts in 
shrimps. A hormone chiefly concerned with pigment conceiftration was 
found by Roller (’29, ’30) in the eye-stalks of Crangon; Pkukinh (’28) 
detected the same hormone in the eye-stalks of Palaemonefdi% and Koli.kr 
has also made serveral experiments with the “ black organs ” in Crangon, 
Extracts of this organ, which is situated in the rostral region arc said to 
expand the black and red pigments in this species. Beauvallet & Veil 
(’34) have confirmed the fact that the extracts of the rostrlil region causes 
expansion of the pigments in Palaemon (Leander) squilla, but they add, 
that an extremely high concentration is necesssary. Perkins % Snook 
(’31) and Rropp & Perkins (’33), on the contrary, were not able io verify 
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the existence of a rostral black organ in the American species closely 
related to the European Crangon vulgaris. According to Hanstrom’s in¬ 
vestigation (’37) of American decapods, extracts of the rostral region of 
Camharus, injected into Palaemonetes vulgaris, did not cause any expansion 
of the chromatophore. I could not find any effect of the extracts of this 
portion in Paratya compressa. 

The red and yellow pigments of Paratya are expanded in the light on^ 
a black background, but concentrated on a white background. They are 
expanded when the eyes are not stimulated by light (i. e. at night, in 
darkness during the day, or after black-painting of the eyes). With the 
extirpation of the eyes in the decapod Natantia (shrimps, prawns) most 
investigatiors have found a darker color following the expansion of the 
red and yellow pigments (Parker, Brown & Odiorne, ’35; Carlson, 
’36; Welsh, ’37). It is also the case in Paratya compressa, which belongs 
to Natantia. The decapod Brachyura (the crabs), however, of which Uca 
pugilator has been most thoroughly investigated, behave in a quite different 
manner (Megusar, ’12; Carlson, ’35, ’36; Abramowitz, ’36). Though 
other explanations may be possible, it may be assumed that the eye-stalk 
hormone or hormones which concentrates the red and yellow pigments 
in blinded Paratya as well as in Palaemonetes, causes the expansion of the 
black and red pigments in blinded Uca. 

Carlson has further shown that color change in Brach 3 ura generally 
agrees in most details. with that in Uca. After blinding by extirpation of 
the eyes, the yellow pigment in the crabs is dispersed, just like the yellow 
pigment in the shrimps. As Abramowitz (’37) remarks, however, the 
chemistry of the pigments in the Crustacea is little known, and a com¬ 
parison of the chromatophore reactions on a chemical basis is at [iresent 
impossible. He has further shown that no uniformity exists in the response 
of the various chromatophorcs in different crustaceans with respect to- the 
anatomical features of these organs, whether monochromatic or polychro¬ 
matic. Abramowitz riders to Brown’s poncept of the existence of one 
contracting hormone for each pigment, the “ multiple theory ”, based on 
the reaction of pigments in Palaemonetes in different backgrounds. Accord¬ 
ing to Abramowitz, this theory requires the existence of a veritable array 
of hormones, and in contrast to it he presents “ unitary theory The latter 
theory aims at satisfactorily explaining the diversity of pigmentary reactions 
occurring among the decapods; according to it there is one commom 
hormone whose effect on various dermal pigments is determined by the 
chromatophoral organizations of the species. 
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In discussing the finer mechanism of the pigment migrations, it is of 
importance to know which state, contraction or oxpansioin ought to 
regarded as the state of rest or of activity of chromatophoro. Aoc’ording 
to Parker (’35), in the melanophores of fishes (FamlulKs) jioither (A llio 
states of pigment is necessarily a state of r(\st. I he state' ol a<iivily is 
associated with much brownian movement of the pigment granuh^s, and l!ie 
state of rest with very little of this movenKmi: this fad. according to 
Parker suggests that the melanophore protoplasm has the (diarader ol a 
sol in the state of activity and the character of a ged in 11k> stale ol rosi. 
At any rate, the hormone in the eye-stalk must be the €outra(‘iing side 
stance produced through the action of light. 

In my experiment on shrimps it can be emphasizcul that carbon dioxide 
gas induces the expansion of the chromatophores. This fact may he 
evidence that the expansion of the chromatophores is ciaiised by untavor- 
able conditions. The fact that ‘ expantiii' has not been found in thc^ 
stalks and that the extirpation of the eyes and fatal slate of lh<* animals 
induce the expansion of the chromatophore, may support tlu^ as.sum[)tion 
that, in crustaceans, the expanded state of the chromatophon^ Is iIr^ nest¬ 
ing state. 

Perkins (’28) and Koller (’29, ’30) made the first stalomi'nis con¬ 
cerning the physico-chemical nature of the pigment activating hormone* of 
decapods. They proved that this substance has a specific action, that it 
is conducted through the blood, is soluble in water, can b(‘ hoik'd williout 
destruction, is neither species- nor group-specific, is still active aftei* con¬ 
siderable dilution (at least 1 :500,000) and is not spoiled l)y the action of 
the digestive enzymes.- The eye-stalk can further be kept dry for a long 
time and still yield active extracts. Cajilson (’36) has shown that tlu^ 
pigmentary hormone in Palmmoneie$ passes through a cellopliane mem¬ 
brane, that it is not soluble An ether but^ soluble in alcohol, and that; it 
is rather stable, so that it can be boiled for a short time with diluted HCl 
■and NaOH without losing its activity. Recently, Abram, owrrz (’-lO) rc*- 
ported about the chemical nature of this substance that l\u) <'xiracis of 
the eye-stalks of Uca reacted in a characteristic fashion for amino 

Roller and Meyer (’30), Meyer (’30, ’31), Perkins and Kroi^p (’32), 
Kropp and Perkins (’33), and ABRAMOwm (’36) have all examined the 
action of the crustacean eye-stalk hormone on the chromatophores of verte¬ 
brates. Just as the intermedin of the vertebrate hypophysis is able to 
act upon the crustacean chromatophores, so the color change hormone of 
the crustaceans has an influence upon the chromatophores of vertebrates, 
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but the papers of different authors conflict in certain respects; most of 
their works, however, agree in showing that the crustacean hormone causes 
expansion of amphibian chromatophores and contraction of fish cliromato- 
phores. The result of my experiment is consistent with this statement: 
the extracts of the eye-stalk of Paratya cornpmssa produced the expansion 
oE the melanophores of tadpoles {Rana nigromamlaia) and the contraction 
of the melanophores of a teleostei (Oryzias latypus). Though the crus¬ 
tacean color change hormone agrees with the intermedin of vertebrates in 
certain respects, we can not identify these two hormones at present. 


SUMMARY 

1. Paratya cornpressa (de Haan) was used as the material for the 
investigation of color changes. 

2. This animal changes its colouration in accordance with the color 
of the background. It becomes reddish brown on a dark background ; 
pale and transparent on a light one. 

3. The response to various colored backgrounds was investigated 
with regard to the four pigments of the chromatophores. 

4. The number of the chromatophores distributed over the parts of 
the body was approximately estimated. 

5. Absolute darkness brings about a complete contraction of the 
chromatophores regardless of the color of backgrounds. For the painting 
of the eyes a new method was devised. 

6. The slight effect of temperature upon the chromatophore was 
observed in the red pigment. 

7. Definite effects of ions upon the behavior of chromatophores were 
unrecognizable. 

8. The effect of CO^ upon the chromatophores was remarkable. Im¬ 
mersion in, or injection of COa, rapidly expands the chromatophores. 

9. Removal of one eye has no effect upon the chromatophores, but 

extirpation of both the eyes brings on a lasting expansion which is un¬ 
affected by light, or background. > 

10. The chromatophore index was proposed as a modification of the 
melanophore index of Hogben and Slome. By means of this index it 
may be possible to indicate in a curve the time relation of various changes 
of the chromatophore. 

11. An extract of the eye-stalks of white adapted Paratya cornpressa, 
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when injected into blinded animals brings about a concentration of the 
hitherto expanded chromatophores. Extract from shrimps adapted to 
stronger illumination induces a greater and longer lasting ctontracdion. 

12. An extract of the rostral parts of this shrimp (‘ITe(*t(‘d no indm^iK^e 
upon the chromatophore. 

13. There is evidence to support the statement that endcHtrim' organs 
producing a substance, which is carried to the chromatophorc's f>y the blood 
stream, and thus bring about a contraction of the (ihromatophores, cvrc' 
localized in the eye-stalks. 

14. The eye-stalk horrhone of Paralya compressa is effcx*tive on t(i<^ 
vertebrate color system. 
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In Cristatella mucedo Cuvier there is a great deal of variation in the 
diameter of the statoblasts, the number of spines on the same, and in the 
number of tentacles. Concerning classification on this basis, different views 
are held by various writers. Some consider such variations as common 
to the whole species while others use them as means to distinguish varie¬ 
ties of the species. 

The present report has attempted to deal with the variations occurring 
in the statoblasts as well as in the number of the tentacles of C. mucedo^ 
using the materials collected from various localities distributed in the 
Tohoku and Tyubu districts of Japan. 

Before proceeding further, the writer would like to express his hearty 
thanks to Professor Sanji Hozawa who has kindly helped him in many 
ways during the course of the present study. 

In Japan, Cristatella mucedo has hither-to been found in the following 
localities, viz. Karahuto (South Sagalin), where some statoblasts only were 
collected by D; Miyaji, and were reported on by him in 1934; Tisiraa 
(Yambetu-numa), where some statoblasts only were obtained by Akamaro 
Tanaka (Viscount), and reported on by Hozawa in 1938; Hokkaido, 
where some statoblasts only were collected |by the present writer; the 
Tohoku district of Honsyu where colonies and some statoblasts were col¬ 
lected by the writer, and reported on by Hozawa in 1938; and in the 
Tyubu district (Syozin-ko. in Yamanasi-ken) of Honsyu, where colonies 
(almost degenerated) and some statoblasts were obtained by N. Sasaki 
in 1936, and reported dn by the writer in 1942. 

The materials treated in the present report, are those taken from 9 
ponds distributed in 4 localities., viz. ‘ 1) 6 ponds in Sendai; 2) Kase-numa 
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in Siogama; 3) Ezogatate-no-tameike near Aomori; 4) Syoziivko in 
Yamanasi-ken. 

The Variations occurring in the Statobh^sis 

With regard to the statoblasts, variations are recognizcMl in the mimhvr 
of spines and in the diameters and the results thus far measurcMl are 
shown in Table I. ’ 

As is seen in Table 1, in all of the 28 materials, the diametcn^ of the 
statoblasts varies widely as Braem wrote in 1889, the range being 1*04 
mm in maximum and 0.75 mm in minimum. In the s[>ines of the same, 
the number varies a great deal, being 32 in maximum and 0 in minimum 
when observed on the so-called dorsal face, while on the socalhxl ventral 
they are 65 in maximum and 20 in minimum. 

Owing to the wide range of variation in the number of spines, when 
a few of the materials are compared with one another, it seems as if iliey 
are not from one species. But if the variations occurring in many spixh 
mens, obtained in one locality in various seasons, are examined, it liecomcs 
clear that they are merely a seasonal occurrence in the one species. 

As it is obvious from the Table, the range of the variation of the 
dorsal spines is very wide. 

Judging from the materials obtained from the various localities it may 
be safely stated that when the temperature of the water in the pond be¬ 
comes lower, the diameter of the statoblasts seems to become smaller, and 
the number of spines also seems to become fewer, the dorsal spines 
especially decreasing very. much. 

Kraepelin has distinguished two varieties of idae and gemdna of the 
species C. mucedo, basing their characteristics upon the numbeu* of spines 
and the diameter of the statoblasts as mentioded below. 


i 

Diameter of 

Number of vSpines 


Statoblasts 

dorsal face 

ventral face 

C, mneedo var. idae 

1.00-1.25 mm 

20-34 

38*50 

gunuina 

0.7-0.97 mm 

10-22 

20-37 


Some of the Japanese materials (Nos. 2, 3, 4, 9, 10, 14, 15, 21, 24, 
25) seem to show some features intermediate between Kraepeiin’'s two 
varieties and thus it suggests that the classification proposed by Kraefelin 
is not appropriate. From the local and seasonal variations occurring among 
the Japanese materials as shown in Table I, it may be proved that some 





Diameter in mm Number of Spines 
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species and varieties of the present genus described by other writers must 
be regarded as the result of their having treated these variations as dis¬ 
tinguishing characteristics. 

The materials Nos, 15 and ;16 were obtaiitccl by th(j presc'ni wriUir in 
1938 and ]940 from the same pond, and he considers that these’; two 
must be of the same strain, though some disparity may noi i(:ecl in the 


number of spines. 

In the materials above 
mentioned the structure 
of the capsule (text-fig. 1) 
is alike in all, being 
entirely similar to that 
of C. lacustris^ a species 



Text-fig. 1. Cross 
■section through the 
center of a statoblast 
of C inucedo. 
a, annulus X90 b-e, 
surface of the capsule 
x260 b, d, marginal 
(circumferential) part of 
the capsule c, e, cen¬ 



tral part of the same Text-fig, 2. Hooks of (he statoblasis of C, rtmmhh x4'0C) 


■which was first described by Potts in 1884. The spinous pal)illa(^ of the 
capsule are of almost the same height when observed in the central part 
and on the margin of the capsule (text-fig. 1. b, c), but in some material 
those found in the central part are shorter than those on the margin 
(text-fig. 1. d, e). 

In all the materials at hand, the hooks found on the spines vary in 
number from 2 to 6 (text-fig. 2. a-e). 
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Sometimes a number of small accessory hooks are also seen on each 
of the primary hooks (text-fig, 2. a-c), and the primary hooks often look 
very irregular in shape (text-fig. 2. f-1). 

The writer would like to append here an article on some very peculiarly 
formed statoblasts (text-figs. 3-6). Each of these malformed statoblasts 

bears on the dorsal face of the capsule a 
number of thin ridges so arranged as to form 
either an entire (text-figs. 4, 5) or an in¬ 
complete circle (text-fig. 3). In only one case 





Text-fig. 3. Two malformed Text-fig. 4. Two malformed statoblasts of C. mucedo, 

-statoblasts of C. mucedo, X50 ' x50 a, so-called dorsal view b, side view 



Text-fig. 5. Two malformed statoblasts 
*of C. mucedo, x50 ' 

dorsal view b, side view 



Text-fig, 6. One malformed statoblasts 
of C. mucedo, x50 a, ventral view 
b, side view Only this statoblasts has 
two ridges on both faces. 


of malformed statoblasts were these ridges seen on both the dorsal and' 
ventral faces (text-fig. 6).. Sometimes these ridges are combined to form 
a funnel-like structure (text-fig. 5). These ridges have their outer free 
edges serrated rather irregularly and have a number of minute spines on 




252 


M. TORIUMI 


the whole surface. Such malformed statoblasts are met rather rarely and 
the materials that produced these malformed statoblasts ai'c shown ii> 
Table II. 


Taupe II. 


Localities 

Date 

Normal 

1 Malformed 

A small pond I in Sendai 

VI, 22-Vn, 4, JiM I* 

4'>:i 

1.9 

VI, 22 -vn, IS, 1941 

74 

5 

A small pond 11 in Sendai 

XI, t, 1941 

70 

1 

Kaid6-numa 

vn, 28 ~vril, 12,19.11 

29 

13 

Kase-nunia 

X, 30, 19.11 

04 

1 


X, 30 XI, 12, 1941 i 

72 

1 

Udo-numa 

VI, 23-Vn, 4, 1941 

309 

, 53 


'^'collected on VI, 22 and was cultured in a small pond of Hiologii'al hislitute untill VII, 4 » 

The cause of the formation of such malformed statoblasts may possibly 
be attributed tO' the high temperature of the water. 

The Variation in the Number of Tmtocle.s 

The number of tentacles varies in a wide range. The Umtacles of the 
polypides from the central part (1st and 2nd series) of some zoaria were 
counted and the results are shown in Table IIL 


Table III. 








iSiumiwm 


Localities 

Date 

No. 

Max. 

Min. 

Mean 

of 

NuidiugH 

Zoaria 

A small pond in Sendai 

VI, 9, 1941 

1 

91 

70 

84.00 

50 

2 


VI, 19, 

2 

93 

81 

87.91! 

50 

d. 


VII, 30, 

3 

89 

82 

85.02 

50 

d. 


XL 1, 

4 

88 

75 

82.98 

50 , 

5 


XIL 5, 

5 

70 

50 

07.02' 

50 

3 


VI, 14, 1940 

6 

90 

81 

84. to 

50 

3 


X, 2H, 

7 

82 - 

01 

09.08 

00 

d. 

A small pond in Sendai 

VIL 3, 1941 

8 

92 ^ 

7(5 

i 84.00 

50 ^ 

3 


vn, 30, 

9 

99 

83 

I Ot.OO 

50 

4i 


XI, 1, 

10 

91 

80 

! 80.78 

50 

4 

4 


X, 26, 1940 

11 

82 

08 

75.42 

50 

Kase-numa 

VI, 27, 1941 

12 

93 

1 80 

85.00 

50 

4 


X, 30, 

13 1 

90 

78 

85.24 

50 

4 


VI, 21, 1939 

14 

81 

71 

77.19 

26 

2 


As, is seen from Table III the number of tentacles rahges rather widely^, 
being 99 in maximum and 55 in minimum. 
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This shows clearly that the number of tentacles must not be treated 
as a constant feature in the classification of Cristatella mucedo. 
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COMING TO THE FLOWERS OF “YATUDE”, FATSIA 
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(DIURNAL RHYTHM OF ACTIVITIES IN INSECTS AND 
ITS ENVIRONMENTAL CONDITIONS. NO. XII) 

By 
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(Received August 31, 1942) 

INTRODUCTIONS 

In Sendai “ Yatiide”, Fatsia japonica, blooms during the season extend¬ 
ing from the middle of November to the middle of December. In that 
season the air temperature is almost below 10°C even in the daytime^ 
and when the morning is fine it often frosts and freezes. The environ¬ 
mental conditions seem, therefore, to be rather unfavourable for the active 
life of insects. Nevertheless we can notice fairly a large number of insects 
visiting the flowers of Fatsia japonica. The writer was able to collect 
about 13 species of the insects. They are Eristalomya tenax, Megaspis 
zonata, Eristalis cerealis, Sphaerophoria menthastri, Obliosyrphus sapporen- 
Syfphus serarius, CalHphola lata, Lucilia jedona, Musca domestica,. 
Vespula lewisii and Elasmostethus humeralis, etc. Among these, Eristalo- 
mya tenax and Calliphala lata are overwhelmingly great in number, and 
Vespula lewisii looks peculiar in the behavoir of nectar cropping. 

In order to investigate the diurnal activities of insects in eaidy winter, 
the writer observed the activities of the insects which come to the flowers 
of Fatsia japonica^ mainly of Eristalomya tenax, CalHphola lata and Ves¬ 
pula lewisii^ 

The “Yatude”, of which the present observation was done, stands in 
the botanical garden of the Biological Institute of the Tohoku Imperial 
University and close to the lecture room of the Institute (Fig. 1), In the 
afternoon the sun, shaded by the buflding of the lecture room, does not 
shine directly upon the “ Yatude Two pancicles were selected to 
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observe the insects visiting their flowers. 

The air temperature and the humidity were measured by Assmann\s 
Psychrometer. The solar radiant heat being taken into consideration, a 



Fig. 1. The Yatude Fatsia 
japonica^ and its surrounding, where the 
present investigation was done. 


black hcliothermometcn* was used. 
The illuminating intensity was nuuisur- 
ed by Matuda's illuminomeU'r. Both 
the amount and classes of cdouds 
measured with th(^ naken! (\ve. The 
wind intensity was also mcasunnl with 
the nacked eye and was divided into 
7 classes. 

Before proceeding furthm% tine 
writer wishes to expn^ss his gratitude, 
to Prof. Dr. Sanji Uozawa for tho. 
continuous guidance and th<^ kind (m- 
couragement and also to Assist. Prof. 
Dr. IsAO Motomura for the valuable 


suggestions given to him. The writer is also grateful to Mr. KioniMASA 
Hasegawa for his kind assistance made to him during the,cour(!e of Ihc^ 
present investigation. An acknowledgment is due to the Foundation for 
Promotion of Industrial and Scientific Research in Japan for the financial 
help given to the writer. 


THE ACTIVITIES OF THE IN¬ 
SECTS AND THE ENVIRO- 
MENTAL CONDITIONS 

/. The 6th day of De¬ 
cember (Fig. 2): At 8th 
hour in the morning the 
weather was fairly, favour¬ 
able for the activities of 
Eristalomya and Calliphola, 
and thus their normal activi¬ 
ties of the nectar cropping 
were seen till about 12th 
hour. Thereafter the said 
activities were weakened 
steadily, but of yespula it 
was continuously active till 



Fig, 2. Activities of insects and the environmental 
conditions, No. 1. The activities are represented ac¬ 
cording to the size of the rounded mark (black mark: 
Eristalomya and Calliphola^ white mark; Vespuh)* 
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15th hour 45 min. 

//. The 7th day of December (Fig. 2): At sunrise, it was very fine, 
but it became cloudy thereafter and even the misty rain was often seen. 
The activities of most insects could hardly be observed all day, but the 
flight and the act of nectar 
cropping of Vespula were 
observed during the time 
covering from 9th to 14th 
hour. 

III. The 12th day of 
December (Fig. 3): Any fly¬ 
ing insects were not observ¬ 
ed in the morning, as the 
sun was covered by clouds 
and moreover it was fairly 
cold. When the sun began 
to shine at about 10th hour 
the flies became active. 

After the ^'Yatude^' was 
shaded by the said building 
of the lecture room about at 
noon, their activities were suddenly weakened. Only Vespula was seen 
capable to fly even at about 14th hour. As Calliphola has generally a 
tendency to become active earlier than Eristalomya in the morning and 
is continuously active till late in the evening, it may be concluded that 
the resistance to the low temperature i^ stronger in the case of the former 
insect than in the case of the latter. 

IV. The 13th day of December (Fig. 3): In the morning it was cloudy 
and often snowed a little, and thus no active insect was seen. At about 
11th hour the clouds became breaking and the sun began to shine. At 
that time one Eristalomya^ that has been resting in the neighbourhood of 
a panicle from the previous evening, flew away and one Calliphola came. 
Soon after, the “Yatude'"' was shaded from the sun. 

V. The 15th day of December (Fig. 4): On the 14th day of December 
it snowed from morning to evening and the air temperature 'was lower 
than the freezing point and the snow has fallen on the ground to a thick¬ 
ness of about 15 cm. But it was very fine on the following 16th day. 
As it might be very interesting to see the activities shown by the insects 
after the snowfall, some observations were done frpm the morning of the 



Fig. 3. Activities of insects and the environ¬ 
mental conditions, No. 2. 
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15th day. The air temperature was below 5°C even in the sunshine. At 
9th hour 10 min., when the air temperature was 4.5 C and the reading 
of the heliothermometer was 26.1X, the firvSt Hying Eridalomyn was ob¬ 
served, and till 

about J.Oth hour I Ik* active 
nectar cropping and flight 
were seen around th(* panicle 
which jected amongst th<* 
snow (Fig. 5 & 6). 

VL The observations 
made are those mentioned 
above. Now the relations 
between the activities of the 
insects and the environmental 
conditions must be consulted. 
In the following the writer 
intended to inquire of tlu* 
activities of Enstalomya and 
Calliphola, except for those 




Fig. 5. The “Yatude’^ photo¬ 
graphed at 9th hour of the morning 
on the 15th day of December. After. 
10 minutes of this time the first Eri- 
stalomya came to the flower. 



Fig. 6, The **Yatude*^ phoK*- 
graphed at lOlh hour of the morning 
on the Ifith day of Dc^eember. I1ie 
active acts of nectar cropping and flight 
of the flies were s<*en on the panicles 
of the “ Yatude” 


of Vespula, because they seem to be so.mewhat peculiar in nature and 
thus they may be specially treated. 

1) It is recognized from the Figs. 2, 3 & 4 that the air temperature 
seems scarcely to correlate with the activities of the insects. When the 
air temperature was only 3.8-4.8°C on the 15th of December, the active 
nectar cropping and flight were seen during the time extending from 9th 
hour to 10th hour. Judging from the air temperature mentiond above, 
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it seems to be expected that the insects may be active on the 6th and 
7th days, and also that even on the 13th the active insects must be observed 
in the daytime. But it was not the case. Thus it is thought that some 
other factors may exist. 

2) The parallerism was not recognized between the illuminating in¬ 
tensity and the activities of the insects. The active insects were observed 
in the afternoon of the 6th and 12th days when the illuminating intensity 
was below 15,000 lux. Accordingly, the active insects were expected to 
be seen during the time extending from 10th to I2th hour of the 15th 
day, in the beforenoon of the 13th day and in the morning of the 7th 
day, because the illuminating intensity was stronger than 15,000 lux. But 
they did not appear during those times mentioned above. 


THE ACTIVITIES OF CALLIPHOLA IN THE DARKNESS 

In order to decide whether the illuminating intensity is one of the most 
important factors influencing the said activities or not, it is necessary to 
investigate the activities of the said insects in the darkness. Of this problem 
some notes were taken in the case of Calliphola, 

1) A number of flies were confined in a dark box cooled at the air 
temperature of- about TC, and then they were kept at 3"C for about 20 
minutes. Being thus treated, the flies became all motionless. The box 
was warmed gradually and then the air temperature was kept at about 
18'’C for 60 minutes. When the box was opened on a table illuminated 
£it about 200 lux, the flies all flew away from the box. The same phe¬ 
nomenon was also observed when the box was opened in a dark room”. 
At that time the traces of crawling made by the flies were obtained by 
placirfg a smoked paper within the box. 

2) ‘ An interesting result was obtained from the observation made in 
the room warmed by a stove during the night. In that room the air 
tempei^ature was 10”-*14‘’C during the daytime extending from 10th to 16th 
hour and it was fluctuated from 16 to 23°C during the night covering 
from 16th to 10th hour of the next morning. The flies in that room were 
scarcely active in the daytime, but they made some active flight in the 
night. The illuminating intensity in that room was very weak during the 
night, being only about 40 lux in the distance of one meter from an 
electric light. From the facts mentioned above, we are able to learn that 
the normal activities of the flies can be seen even in the environment 
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weakly illuminated and also that they are active even in the darkness if 
the temperature environment is favourable* 

THE ACTIVITIES OF ERISTALOMYA AND CAUJPHOIA W 11!!^: 

SLOWLY RISING TEMPFRATURE ENVIRONMENT 

The temperature limits of various stages of the activiticss wen^ invesligaL 
ed in the laboratory experiment. The experiment was exc^cuied adopling 
the Motomura’s method (Motomura, 1938)*. Next to tht^ coolini-L th<^ 
temperature was allowed to rise at the rate of 1"(' <w<'ry !• tninut(‘s. 

CALUPBOLA: At about 5-7°C the cleaning movement was olisin'vcHl. 
The crawling was seen at S-IO^C and the normal activity was iR)i(Hl at 
12-15T. 

ELISTALOMYA: The temperature limits of various stages of tiu* iu’iivh 
ties were a little higher, than in the case of CaUrphola. The (h*aning 
movement was observed at above 8"C and the crawling was at ahoV(^ 12“C. 
Just at 15°C the normal activity was seen. 

ON THE ECOLOGICAL IMPORTANCE OF THE SOLAR RADIANT UKXr 

In the course of the present observation which was made on ih(^ activi¬ 
ties of the insects that came to the flowers of the “Yatudo’k the: 
environmental air temperature never reached KfC. From the lalRuaitory 
experiment it was known that the flies, Eristalomya and Calliphola^ neven* 
became active in such a low temperature environment as was rnentioiUK:! 
above. Nevetheless the active flight and nectar cropping aw really scam 
in such a low temperature environment in the field condition. For instaiu^e, 
the normal act of nectar cropping was observed on the IHth day (J Do* 
•cember, even when the air temperature was lower than Tin* fact 

mentioned above seems to be understand only when the influ(mc<‘ of 
solar radiant heat exerted upon the insect body, namely the absorption of 
the solar radiant heat must be taken into consideration. It sccans to hc^ 
permissible to think that the body temperature of the insects risers ahov<5 
the air temperature by the absorption of the solar radiant heat when thc^y 
are exposed to the sunskine, and therefore* the vigorous activities were in¬ 
duced notwithstanding the low air temperature. This fact was not proved 
directly by measuring the body temperature, but was indirectly concluded 
by the reading of the heliothermometer. 

_ The activities o f the flies were observed only when the reading of the 

f Lethal limit of high temperature” in Orthoptera: EcoL Rev., 4, 250-25S, J938. 
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heliothermometer rose above about 15°C. They are, however, to be 
fluctuated somewhat, influenced by the fluctuation of the air temperature 
which is considered to be the basis of the temperature environment. Soon 
after the sun is obscured, the body temperature may fall to the level of 
the air tetnperature and thus the activities are weakened suddenly and re¬ 
markably. The insects were still active a little even after the sun was 
obscured on the 6th and the 12th of December, but they were entirely 
motionless when the sun was also obscured on the 15th of the same 
month. The above-mentioned phenomenon seemed to occur from the fact 
that the air temperature, the basis of the temperature environment, is 
high or low. In fact the air temperature was 9--10“C on the 6th and 
12th days, but it was 2“3°C on the 15th day. 

As was observed in the case of the ecological investigation made on 
the Strawberry Weevil, Anthonomus bisignifer Schenkling (Kato, 1937- 
19l0)’^ the writer thinks that the solar radiant energy must be taken into 
consideration as one of the environmental temperature factors. This fact 
was also recognized in the present investigation executed on the activities 
of the insects which come to the flowers of “Yatude”. As the air 
temperature was low enough not to induce the activities of the insects, 
the ecological meaning of the solar radiant energy seems to be clearly 
recognized. Here, it must be noticed that the influence of the solar radiant 
energy is also affected by and is based upon the fluctuation of the air 
temperature which may be looked upon as the basis of the temperature- 
environment. 


SUMMARY 

1. In the present paper the writer dealt with the activities of some 
insects which came to the flowers of ^^Yatude”, Fatsia joponica, during 

*1) A statistical investigation of the correlation between climatic condition and the 
egg-laying activity of the Strawberry Weevil, Anthonomus bisignifer Schenkling. Sci. Rep. 
moku Imp. Univ., Biol, 11, :d07-321, 1937. 

2) Changes occurring in the egg-laying activity of the Strawberry Weevil, Anthonomus 
bisignifer Schenkling, in the case of a solar eclipse. Ibid., 11, 353-359, 1937. 

3) The diurnal activity of the Strawberry, Weevil with a note of the ecological mean¬ 
ing of the solar radiant energy. Ibid., 12, 511-530. 

4) Body temperature of the Strawberry Weevil and its limiting factors. Ibid., 14, 11- 
19, 1939. 

5) Diurnal variation in the body temperature of the Strawberry Weevil, Ibid., 15, 97- 
103, 1940. 

6) The general consideration of the diurnal activity of the Strawberry Weevil and the 
environmental temperature factors. Ibid., 1’5, 179-189, 1940. 




262 


M. KATO 


the winter time. 

2. The activities were investigated mainly of the two kinds ol 
Eristalomya tenax and Callipliola lata. In wint<'r (Ite iiet.ivitic^s thosc^ 
two species of the insects seemed to he governed mainly !>y the lempinM- 
ture environment. 

3. The influence of the solar radiant heat was ek'ui’ly reeogiii/ed to 
induce the activities of these insects, as the air t(nni)eratnnN wluVh forms 
the basis of the temperature environment, was not so Ivigh as to do !h(^ 
same thing. 
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Protein was hydrolysed with hydrochloric acid and the hydrolysate was 
separated into the following fractions: the monoamino acid fraction, the 
purine fraction, the arginine fraction, the histidine fraction, the lysine- 
precipitate fraction and the lysine-filtrate fraction (1, 2, 3, 4). If cystine 
is one of the constituent amino acids of protein, it must be present in 
some fractions. Hair contains a comparatively large quantity of cystine. 
Casein contains a small amount of cystine. In the present work, hair and 
casein were hydrolysed with hydrochloric acid and separated into the amino 
acid fractions above described. An attempt was made to decide the oc¬ 
currence of cystine in the fractions. 

Morner reported that cystine is not precipitated by phosphotungstic‘ 
acid either with or without the addition of hydrochloric acid (5). On the 
other hand according to E. Winterstein (6) cystine is precipitated by 
phosphotungstic acid. A dilute solution of cystine in sulphuric acid was add¬ 
ed to with some phosphotungstic acid and after standing for 10-20 minutes 
a crystalline precipitate was settled out. Cystine was separated from the 
precipitate by ether and hydrochloric acid with a separatory funnel. The 
present paper deals with the occurrence of cystine in the amino acid frac¬ 
tions prepared from human hair and casein and also the reaction of cystine 
and cysteine to phosphotungstic acid. 

L THE OCCURRENCE OF CYSTINE IN THE AMINO ACID FRACTIONS 
OF CASfilN AND HUMAN HAIR. METHOD AND RESULl'S 

The materials were hydrolysed with hydrochloric acid and after a com¬ 
plete hydrolysis the hydrolysate was evaporated under reduced pressure to 
remove hydrochloric acid. The hydrolysate thus obtained was dissolved in 
a 5 per cent, solution of sulphuric acid and precipitated by the addition 
of a 20 per cent, solution of phosphotungstic aci<| in 5 per cent, sulphuric 
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acid in the usual manner. After standing for more than 24 hours, the 
solution was filtered off and washed with a 5 per cent, solution of su!“ 
phuric acid. The mixture of the filtrate and the wash solution was the 
monoamino acid fraction. 

The precipitate and the filter paper were transliU'red into a mortar and 
ground thoroughly, with the addition of a small amount oi water and 
crystalline barium hydroxide. The solution was made to a faint, alkaline^ 
x'eaction and to it was added two volumes of water and then oil. 

COs-gas was introduced into the mixture of the filtrate and tin' wash 
water to remove barium. The filtrate freed from barium was con<*entrated 
under reduced pressure and made to an acid reaction by tlu’^ addition 
of dilute nitric acid, using congo-red as an indicator. TIkj solution was 
precipitated by the addition of a 20 per cent, solution of silvi'r jiiirate 
and filtered off. The precipitate was washed with a silver nitrait^ solution. 
The precipitate thus obtained was the purine fraction. 

To the filtrate from the purine fraction was added a quantity of silver 
nitrate until the . test resulted in a brown precipitate by the addition of a 
bariu:fti hydroxide solution and to it was then added an excess amount of 
barium hydroxide. The precipitate was filtered and washed with a l)ariurn 
hydroxide solution. This precipitate was allowed to suspend in watc'r and 
was then freed from barium and silver by treatment with sulphuric aedd 
and hydrogen sulphide successively. The filtrate from barium sulphaU' 
and silver sulphide was concentrated under reduced pressure aud to it 
was added a saturated mercuric sulphate solution in sulphuric acid of 2.5 
per cent, concentration. The precipitate was filtered off and washed wiili 
a 2.5 per cent, solution of sulphuric acid. The precipitates thus obtaimKl 
was the histidine fraction. The mixture of the filtrate and ihi* wasli solu¬ 
tion was the arginine fraction. The filtrate from th(^ lirown prcHdpitatc% 
settled out by sitver nitrate and barium hydroxide as aliove desiadlxHl, and 
the wash solution were combined. The mixture was freed from baidum 
and silver and concentrated under reduced pressure. Th(^ solution tiuis 
obtained was precipitated by the addition of a 20 per cent. soluti<m of 
phosphotungstic acid in the presence of 5 per cent, sulphuric acid and 
filtered off. This precipitate was treated with barium hydroxide and fil¬ 
tered off. The filtrate thus obtained was the lysine fraction. However, 
in the filtrate from the precipitate settled out by phosphotungstic acid 
nitrogen compounds were found as usual The former was named the 
lysine-precipitate fraction and the latter the lysine-filtrate fraction. 

Each amino acid fraction described above was determined for cystine. 
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The qualitative determination of cystine was summarized as follows:—To 
each amino acid fraction was added some barium chloride and barium 
hydroxide to remove sulphuric acid and then filtered off. The filtrate was 
treated with COo-gas to remove barium and then concentrated. The 
solution thus obtained was analysed for cystine by a modification of 
Okuda’s iodine method (7, 8, 9). Another method was carried out. The 
solution was ashed by the addition of the Denis reagent. Sulphur in the 
cystine was made to sulphate by oxidation. The sulphate was determined 
by the benzidine procedure. The results thus obtained are shown in 
Table I. 


Table I. 

Cystine in amino acid fractions 



human hair j 

casein 

Monoamino acid fraction 

+ 

-f 

Purine fraction 

4- 

- 

Arginine fraction 

- 


Histidine fraction 

— 

- 

Lysine-precipitate fraction 

Hh 

- 

Lysine-filtrate fraction 

4- 

4- 


As shown in Table I, the cystine in the hydrolysate of hair and casein 
was not totally precipitated by the usual addition of phosphotungstic acid. 
The monoamino acid fraction of hair contained some quantities of cystine 
and that of casein contained a very small amount of cystine. A small 
amount of cystine was found to be present in the purine fraction of hair, 
but it was not detected in that of casein. The arginine and histidine 
fractions contained no cystine. The lysine-precipitate fraction of hair con¬ 
tained such a small amount of cystine as could only be detected qualita¬ 
tively, while that of casein contained no cystine. Cystine was found to 
be present in the lysine-filtrate fraction of casein and hair. 

When a dilute solution of cystine in sulphuric acid was added to with 
some phosphotungstiq acid, a crystalline precipitate was not settled out 
immediately. After a few minutes or in some cases several hours a 
precipitate appeared gradually! In a relatively concentrated solution of 
cystine a certain amount was precipitated at once. The facts above stated 
were proved in the following experiments dealing with the reaction of 
cystine to phosphotungstic acid. To prepare the lysine-precipitate fraction 
of casein, phosphotungstic acid was usually added to the lysine Solution 



266 


K. HOSOI 


containing a small amount of cystine, until the precipitate' of l.h(“ phos- 
photungstates was no longer settled out at once. In such a dilute' solution 
of cystine as the lysine solution of casein, cystine may not possibly be 
precipitated by the usual addition of phosphotungstic acid. On tln^ other 
hand in the lysine solution of hair containing a considerable amount of 
cystine as compared with that in the case of casein, a ('('rtain amount 
of cystine may be rightly considered to be precipitated by phospliotungstic 
acid. 

The monoamino acid fraction of hair was allowed to stand in the cold. 
Crystals were settled out and appeared in the typical form of cystint' undc'r 
the microscope. The monoamino acid fraction of hair was again lr(!at(jd 
with phosphotungstic acid in the usual way. I’lie precipitate was .settled 
out and filtered off after standing for 24 hours. The filtrate thus ol)tained 
was subjected to the qualitative determination of cystine. Cystine was practi¬ 
cally not contained in the filtrate, not'so much as could he (lualitatively 
detected with certainty, 

II. THE REACTION OF CYSTINE TO PHOSPHOTUNIiS'l'K' ACil) 

An attempt has been made now to examine the reaction of cystine to 
phosphotungstic acid. The cystine used in the present exp{’rim(mt was 
prepared from human hair. The method of preparation of the cystine can 
be summarized as follows:—Hair was hydrolysed into its constituent amino 
acids by boiling it under a reflux condenser with concentrated hydrochloric 
acid, for about six hours, in the proportion of 50 gm. hair to 100 cc. acid. 
After the complete hydrolysis the hydrolysate was slowly added to with 
some solid sodium acetate, using congo-red as an indicator. After stand¬ 
ing in a refrigerator overnight the precipitate settled out from th(' solution 
was filtered off and washed with cold water. It was dissolved in a 4 per 
cent, boiling solution of hydrochloric acid, to which wa.s added animal 
charcoal, and then filtered off. The decoloration was carried out repfiatt'dly. 
The filtrate, completely decolorized, was heated to boiling point aiul added 
to slowly with a warm concentrated solution of sodium acetate until it was 
neutral to congo-red. The cystine was crystallized out and purified by 
treatment with ammonia and acetic acid (10). The cystine thus prepared 
was subjected to the determination of nitrogen by Kjeldahl’s method and 
also examined for its rotation. It gave no Millon’s reaction. It was 
proved to be pure. 

The known solution of cystine in 5 per cent, sulphuric acid was added 
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to with a 20 per cent, solution of phosphotungstic acid in 5 per cent, 
sulphuric acid. After standing for 24 hours the solution was filtered off. 
The filtrate was subjected to the determination of nitrogen by the method 
of Kjeldahl. The cystine in the filtrate was calculated from the amount 
of nitrogen determined. The precipitate of cystine settled out by the addi¬ 
tion of phosphotungstic acid appeared at once, or after a few minutes or 
several hours in proportion to the concentration of cystine in the solution. 
The results obtained are summarized in the following Tables. 


Table II. 


Amount of 
cystine 

Phosphotungstic 
acid added 

Amount of cystine 
not precipitated, 

Amount of cystine 
precipitated 

mg. 

cc. 

mg. 

mg. 


2 

0.5 

2.00 

0 

0 

2 

1 

2.00 

0 

0 

2 

2 

1.84 

0.16 

8.0 

2 

3 

1.63 

0.37 

18.5 

2 

5 ■ 

. 1.38 

0.62 

31.0 

2 


1.37 

0.63 

31.5 

2 

i_!_! 

1.37 

0.63 

31.5 

The concentration of the cystine solution: 

0.01% 


The total volume of the solution: 

20 cc. 



Table III. 



Amount of 
cystine 

Phosphotungstic 
acid added 

Amount of cystine 
not precipitated 

Amount of cystine 
precipitated 

mg. 

cc. 

mg. 

mg. 

1 % 

4 

0.25 

4.00 

0 

0 

4 

0.5 

4.00 

0 

0 

4 

1 

3.66 

0.34 

■ 8.5 ' 

4 

1.5 

3.29 

0.71 

17.8 

. . 4 

2 1 

3.00 

1,00 

25.0 ^ 

4 

3 1 

, 2.36 

1.64 

41.0 

4 

4 

1.90 

2.10 

52.5 

4 

5 

1.54 

2.46, 

61.5 

4 

6 

1.29 

2; 71 

67^.8 

4 

7 

1.29 

2.71 

67.8 


The concentration of the cystine solution: 0.02^ 
The total volume of the solutfon: 20 cc. 
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Table IV. 


Amount of 

Phosfihotungstic 

Amount of cystine 

lAnKHint of cystimi 

cystine 

acid added 

not precipitati'd 

prcciii 


mg. 

cc. 

mg. 

mg. ! 

'v; 

10 

0.4. 

!).r)7 

0.48 

4u8 

10 

0.5 

8.74 

1.2(i 

12.0 

‘10 

1 

4.08 

r).ii7 

1 59.7 

10 

2 

8.00 

7.00 

70.0 

10 

3 

1.97 

8.08 

80.8 

10 

6 

2.00 

8.00 

80.0 

10 

8 

2.00 

8.00 

80.0 

10 I 

10 1 

2.00 

8.00 

80.0 


The concentration of the cy.stine .solution: O-On;',; 
The total volume of the solution: 20 w. 


Table V. 


. Amount of 
cystine 

Phosphotungstic 
acid added 

Amount of cystine 
not precipitated 

Amount of cystine 
l)n‘cii)itat(*<l 

mg. 

cc. 

mg. 

mg. 


20 

0.5 

18:20 1 

6.80 

8k0 

20 

1 

8.48 

11.52 

57.6 

20 

2 

6.08 

18,92' 

69.6 

20 

“6 

8.52 

Ki.'W 

H2..1 

20 ^ 

8 

8.50 

1(>.50 



The concentration of the cystine solution; 0.1 
The tolal volume of the solution: 20cc. 


Table VL 


Amount of 

Concentration 

Total volume 

Phospho- 

Amount of 

1 Amount of cystine 

cystine 

of the cystine 
solution 

of the 
solution 

tungtic acid 
added 

cystine not 
pre(5ipiiat'tH,l 


mg. 


cc. 

cc. 

mg. 

ing. 

/ 

80 

0.27 

29 

9 ' : 

4.80 

75.70 

M-(i 

40 

0.16 

25 

5 

8.69 

86.81 

90,8 


As may be seen from the above Tables, it follows that cy.stinc is 
precipitated in a large, quantity by the addition of an exce.ss of phos- 
photungstic acid. However, in s'uch a dilute solution of cystine a.s 0.01 <>/o 
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a large amount of cystine is not precipitated by phosphotungstic acid. In 
a 0.02 cystine solution a large portion of cystine is not precipitated by 
phosphotungstic acid when the acid added into the solution is small in 
quantity. In the other cystine solutions described in the above Tables a 
large part of the cystine is precipitated by the addition of phosphotungstic 
acid. 


III. REACTION OF CYSTEINE TO PHOSPHOTUNGSTIC ACID 

Cystine prepared from human hair by the procedure described above 
was dissolved in a 10 per cent, solution of hydrochloric acid, added to 
with tin and gently warmed on the water bath. Then HoS-gas was in¬ 
troduced into the solution and the precipitate formed was filtered off. The 
filtrate was gently evaporated on the water bath and the residue was dis¬ 
solved in a 5 per cent, solution of sulphuric acid. The solution of cysteine 
thus prepared was used in the following experiments. 

The known solution of cysteine was added to with a 20 per cent, 
solution of phosphotungstic acid in 5 per cent, sulphuric acid. After stand¬ 
ing for 24 hours the solution was filtered off. The filtrate was submitted 
to Kjeldahl analysis. The amount of cysteine was calculated from the 
nitrogen estimated. The results obtained are shown in the following Tables. 


Table VIL Table VIII. 


Phosphotungstic 
acid added 
cc. 

Amount of cysteine 
precipitated 

0,5 

0 

1 

0 

2 

0 

a j 

0 

4 

* 0 

6 

0 


The concentration of the cysteine 

solution: 0.05^ 
The total volume of the solution: 

15 cc. 


Phosphotungstic 
acid added 
cc. 

Amount of cysteine 
precipitated 

0.5 

0 

1 

0 

' ^ 

0 

4 

4 

6 

5 


The concentration of the cysteine 

solution: 0.1^^ 

The total volume of the solution: 

15 cc. 
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Table IX. 


Phosphotungstic 

Amount of cysteine 

acid added 

precipitated 

cc. 

fo 

0.5 

0 ‘ 

1 

0 

2 

0 

4 

7 


The concentration of the cysteine 

solution: 0.25^ 
The total volume of the solution: 

12 cc. 


Tabi.k X. 


Phosphotuogslic 

iAmouttI of cysteine 

acid added 
cc. 

1 precipitated 

-1 

5 


5 


The concentration of the 

Holutnm: 0.5*'^ 

The total volume of the solution: 

24 cc. 


As shown in the above Tables, cysteine is not precipitated by phos- 
photungstic acid. Cysteine may possibly be converted into cystine by 
phosphotungstic acid. It is considered that the cystine convert<Kl from 
cysteine is partly precipitated by phosphotungstic acid. 

I wish here to express my sincere thanks to Dr. S. Nomuka, Prob^ssor 
of Animal Physiology, Biological Institute of the Tdhoku Imperial Univ<a\sity, 
for his kind revision of the present paper. 

SUMMARY 

The occurrence of cystine in the amino acid fractions of casein and 
human hair was studied. The reaction of cystine and cysieirie to [dios- 
photungstic acid was examined. 
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This paper deals with the Caprellids secured by the members of the 
Oceano-chemical Institute of the Tohoku Imperial University at Onagawa, 
which were submitted to the writer by the kindness of Dr. Takeo Imai 
of the Institute. All the specimens were collected in Onagawa Bay, mostly 
during the summer of 1935-1937. 

Six species are represented in the collection, of which one seems to be 
new to science. The Caprellid fauna in this district is apparently very 
poor, and it is rather noteworthy that the material consists largely of the 
two boreal forms, Caprella acanthogaster and C. kroyerL So the main 
component of the fauna of Onagawa Bay, as far as the Caprellids are 
concerned, seems to be similar to that of Mutu Bay at the north end of 
Hondo. Further northward, they are replaced by C. bispinosa (cf. Uti¬ 
nomi ; Caprellids of Akkeshi Bay). 

Before proceeding further, I have to record my cordial thanks to Prof. 
Hozawa and Dr. T. Imai for their kindness in supplying me with the 
material and in publishing the present piper. 

1. Caprella acanthogaster Mayer 
(Fig, 1) . 

Caprella acanthogaster, Maysr, 1890, p. 80; Mayer, 1903, p. 78. 

Occurrence: 1) Off Yoriiso to Matazima. Dredged from depth 39m. 
Bottom—sand, shell shingle, 1 ^ (Sp. No. 890). 23/VIII ^35. 

2) Takenoura. Trawled at depth 12 m. Bottom—mud, sand and sea¬ 
weeds. 2 (Sp. No. 1285). 19/V ’36. 

3) Koyatori. Dredged from depth 14 m. Bottom—shingle, shell. 1 
^ (Sp. No. 757). 19/VII ’35. 

4) Ommae-wan. Dredged from depth 8 m. Bottom—sand, mud,^ 
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shingle, covered with Ceramium rubrum. t (Sp. No. 5(i7diii). !7/Vll 
’35. 

,5) likohama. On submerged iron-plates. 1 o’' 2-?- (Sp. No. BIOS). 
2/VIII ’37. 

6) Izusima. On submerged iron-plates. 2 -? (Sp. No. B 105). 7/lX 
’36. 

7) Izusima. On submerged iron-plates. 1 (Sp. No. B 107). i3/Xl 
’36. 

8) Off Miyagasaki. Dredged from depth 6ni. Bottom.nuu! and 

sea-weeds. 1 (Sp. No. 519B). 16/VII ’35. 

9) Onagawa Harbour. On leaf of Ceramium rubrum. 3 td I -Y (Sp. 
No. 1-6). 2/Vni ’35. 

Distribution: “ Reise von China nach der Amurmiindung, Kapl. Voi.i.- 
BARTH.”, Wladywostok, Nakabuta (Hokkaido). (Mayei{)- 

This species is characterized in both sexes by the num(!rou.s pairs ol 
strong spines on the back and also by the strong spines arranged in row 



Fig. 1. Caprella acanthogaster MayhH* 

A, 4" (no. B 108), xlO. ventrolateral part of peraeon segment 4 of c/*? x'W** 


around the base of gills. In very old males (over 42 mm in length) ^ ae- 
cording to Mayer (1903), the head and peraeon segment 1 are smooth with¬ 
out any dorsal spines, but in the present specimens these dorsal s|)ines are 



CAPRELLIDS OBTAINED IN ONAGAWA BAY 


273 


distinct. The spines vary in number according to the state of develop¬ 
ment or the size of each peraeon segment. It is noteworthy that the female 
has a pair of peculiar tubercles on the under side of peraeon segment 5 
a little in front of the hind end—a feature overlooked by previous authors. 
A similar protuberance is present in the same segment of the female in 
a number of other' species, such as Caprella aequilibra, C alaskana, C. 
obtusifrons, C paulina, C. striata etc. Although it| function is unknown, 
it is certainly one of the secondary sexual characters, 

2. Caprella acutifrons Latr. f. neglecta Mayer 
(Figs. 2A & 3A) ' 

Caprella acutifrons, Mayer, 1882, p. 48 (with synonymy). 

Caprella acutifrons var, neglecta, Mayer, 1890, p. 55. 

Caprella acutifrons var. natalensis, Arimoto, 1930, p. 16; HiRo, 1937, p. 312. 

Occurrence: 1) Izusima. On submerged iron-plates. Immature 1 

(var. ?) (Sp. No. B107). 13/XI ’36. 

2) Izusima. On submerged* iron-plates. 2 8(Sp. No. B106). 

13/XI ’36. 

3) Onagawa Harbour. On fishing nets. 28 23 (Sp. No. B103). 

7/XI ’35. 

4) Isihama. On rocky shore. 1 <7^ 1 (Sp. No. 418). 14/VlI ’35. 

5) Onagawa Harbour. On submerged iron-plates. 1 1 •-?- (Sp. 

No. B102). 25/X ’35. 

Distribution: Hongkong, Formosan Channel, Nagasaki, Enoura (Mayer), 
Tateyama (Arimoto), Tanabe Bay (Hiro). 

This form, which has been wrongly identified as var.*- natalensis^ is 
very common on the coast of Japan proper. Most of the specimens in 
this collection are referable to var. neglecta by the shape of the antennae 
and gnathopod 2. There is scarcely any distinctive character between 
these two forms. Specimens No. B106 include an old female, of which 
the body is more like that of var. testudo while the gnathopod 2 is like 
that of var. simulatrix, both known from the coast of France. For com¬ 
parison this female is described below:— 

Length 13 mm, Body very plump and smooth. Head with a short 
triangular frontal process, separated by an indistinct suture from peraeon 
segment 1 and about as long as the latter. Peraeon segment 2 longer 
than head + peraeon segment 1, somewhat swollen at the front and in the 
middle. Peraeon segments 3-4 subequal in length, very plump ; its lateral 
plate broadly expanded downwards and covers base of gills, so as to form 
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a FlHgel its anterior ventro-lateral corner projecting forwards in 
rounded outline ; hindend of back of segment 4 slightly upraised. Feracon 
segment 5 with a large tubercle near fore end on each side. 


. i 



Fig. 2. Caprella acutifmm Latrkillk. 

A, forma neglecta^ over-grown J" (no. B106), X7. B, forma verrucosa, 4“ Bl06)^ X 15. 


Two basal joints of antenna 1 very plump, about half as wide as head; 
flagellum composed of 13 joints and a little shorter than peduncle. Joints 
1-4 of antenna 2 about 3/2 as long as joints 1 *f 2 of antenna 1. Gnatho- 
pod 2 attached to the middle of segment 2, short; hand longer than twice 
the length of stalk; palm densely setose, slightly concave; neither trace 
of clasping spine nor poison tooth ; claw rather short, with a sharp terminal 
denticle, its inner margin not indented. Gills round, large. Three pairs 
of posterior peraeopods very broad, plump; joint 5 fringed with 14 spines 
on distal margin of under side; clasping spines on palm proximal 

As may be inferred from the above description, in the form of the 
body, antennae and the gnathopod 2 this species varies considerably with 
age or environmental conditions. 


3. Caprella acutiifrons Latr. f. verrucosa (Boeck) 

(Figs. 2 n & 3 B) 

Caprella verrucosa, Boeck, 1871, p. 38; Mayer, 1882, p. 69; Mayke, 1890, p. 73. 
Caprella acutifrom yor. verrucosa, Mayee; 1903, p. 83; Arimoto, 1930, p. 17. 

Occurreme: Izusima. On submerged iron-plates. 2 ^ (Sp. No. 

B 106). 13/XI ’36. 

Distribution: ^ Misaki, Yokohama (Mayer), Tateyama Bay (Arimoto), 
•S. Californian coast (Mayer). 
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This form is characterized having broad and obtuse dorsal tubercles, 
whose typical arrangement is: Head-l, Si -1 or 0, S 2 '" 2 , S^-S, 84 - 8 , Ss-S 
pairs, Sfrl or 2 pairs, 87 ”! pair. The peduncle of antenna 2 is a little 


B ../ 



Fig. 3. Caprella acutifrons Latreillr. 

A, gnathopod 2 of forma neglecta cT, x25, B, the same of forma verrucosa cT, x38. 

longer and more slender than the peduncle of antenna 1 . The palm of 
gnathopod 2 is somewhat convex, a poison tooth is found close proximal 
to the clasping spine, while the claw is sharp and devoid of the terminal 
denticle. In peraeon segments 5““7, the clasping spines of hand are proximal, 
and joint 5 is usually armed with 8 spines on the under surface of the 
distal margin. Length 12.4 mm 

4. Caprella danilevskii CzERNlAWSKi 

Caprella danilevBkii, Mayer, 1882, p, 54; Mayer, 1890, 58; Mayer, 1903, p. 99; 

Arimoto, 1930, p. IS; Hiro, 1937, p. 312. 

Occurrence: Isihama. On rocky shore. 1 (Sp. No. 418). 

14/VII ’35. 

Distribution: In Japan, previously known from Korea Strait, Southern 
Saghalien (Mayer), Tateyama (Arimoto) and Tanabe Bay (Hiro). 
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5. Caprella imaii n. sp. 

(Figs. 4 & 5) 

Occurrence: Izusima. On submerged iron-plates. 6 2(Sp. INo. 

B104). 7/IX ’36. 

Length 5-6 mm in both sexes. Body moderately slender and tulx^rcu- 
late. Head smooth, but often armed with a pair of minute dorsal tuberckvs; 
eyes small. Peraeon segment 1 about half as long as head, smooth or 
with a pair of minute tubercles at the hind end. Peraeon segment 2 about 


J 



Fig. 4. Caprella imaii, n. sp. 

A, lateral view of c/' (no. B 104), X10. B, dorsal view of tlie same, X13. 


thrice as long as segment 1, provided with 1 to 3 pairs of dorsal tul)ercles 
and with a ventro-lateral tubercle turned backwards at the hind end. 
Peraeon segments 3-4 subequal in length, armed with or 6 pairs of 
dorsal tubercles placed with the same intervals between, of which the last 
one at the hind end of segment A is somewhat sharply pointed backward, 
and also with a ventro-lateral tubercle at the fore and hind end on each 
side. Peraeon segment 5 as long as segment 4, divided by a median 
transverse constriction into two parts, each of which is armed with two 
pairs of dorsal tubercles; two lateral tubercles present near the fore end. 
Peraeon segment 6-7 with ^ pair of dorsal tubercles of which the last 
one may be absent. Peraeon segments 5-7 provided with an acute tooth 
above, the point of attachment of peraeopods. 

Antenna 1 slender and longer than half of body length; dagellum a 
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little shorter than peduncle and 12- to 14-articulate. Antenna 2 longer 
than peduncle of antenna 1. Gnathopod 2 in c?' attached to the centre 
of peraeon segment 2, but in near the fore end; 2nd joint a little 
longer than half of the 
length of peraeon segment 
2 and acutely pointed at 
the fore distal end ; hand 
oblong, sparsely hairy; 
palm somewhat convex, 
proximally with a slightly 
projecting palmar angle 
bearing a spine, and some¬ 
what distally with a small 
poison tooth separated by 
a narrow sinus from a 
broad distal projection; 
claw with slightly serrat¬ 
ed inner margin. Gills 
club-shaped, longer than 
stalk of gnathopod 2. 

Peraeopods 5~7 quite 
alike in outline, though 
peraeopod 7 is twice as 
long as peraeopod 5. 

Hand cylindrical, about 
thrice as long as wide, 
and armed submedially with clasping spines; its fore margin with 5 clusters 
of bristles. Finger with smooth inner margin. 

Affinity of the species. This species is closely allied to Caprella angulosa 
Mayer recorded from the east coast of Kamtchatka, but differs from it 
in having more numerous tubercles on the back. The number of tubercles 
is not very variable in both sexes at least in the present collection. Thus 
for the present it seems best to treat the present specimens apart from C. 
angulosa, until an actual comparison with the typical examples of the latter 
species is made. 



Fig. 5. Coprella imaii n. sp. A, gnathopod 2 o 
cT, x34. jB. peraeopod 7 of c/'j X54. 


6. Caprella kroyeri DE Haan 
(Fig. 6) 


Caprella kroyeri, pE Haan, 1849, p. 228* Mayer, 1882, p. 70; Mayer, 1890, p. 74; 
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Mayer, 1903, p. 107; Arimoto, 1931, p. 11. 

Caprella spinosa, Lockington, 1875, p. 405. 

Occurrence: 1) Onagawa Harbour. On Cesamium ruhram. 1 

1 (Sp. No. 1-6). 2/Vni ’35. 

2) Ommae-wan. Dredged from depth 8m. Bottom -sand with sea* 

weeds. 5 2 (Sp. No. 567d). '17/Vll ’35. 

3) likohama. Dredged from depth 8.4 m. Bottom - sand with sea¬ 
weeds. 4 1 (Sp. No. 615 a). 18/VII ’35. 

4) Off Nonohama. Dredged from depth 4.6 m. Bottom--sand, mud, 
sea-weeds. 1 (Sp. No. 625 e), IS/VII ’35. 

5) Off Takasiro. Dredged from depth 7.5 m. Bottom -sand, rock. 

2 (Sp. No. 662 c). 18/Vn ’35. 

6 ) Takenoura, on fishing-nets for sea-cucumbers. 
Depth 12 m. Bottom—sand, mud, sea-weeds. 1 (Sp. 
No. 1030). 14/VIII ’35. 

7) Takenoura, on fishing-nets for sea-cucumbers. 

Depth 12 m. Bottom—sand, mud, sea-weeds. 2 (Sp. 
No. 1284). 1 1 4 (Sp. No. 1285). 19/V ’36. 

8 ) likohama. On submerged iron-plates. 4 <7^ 2 
(Sp. No. BIOS). 2/Vm ’37. 

Distribution: Wladywostok, Tsingtau, Hakodate, Tate- 
yama, Misaki, Omori (Mayer, Arimoto). 

This species is one of the large-sized caprellids, and 
very common in the northern region of Japan proper. The 
largest one ((Sp. No. 1284) is 58.2 mm long and give 
measurements as follows (in mm): 

Head ^.0 ; Peraeon segments 1-7—11.3, 15.4, 8.6, 
8.0, 7.8, 3.7, 3.5; Antenna 1r”48; Antenna 2-12, 
Gnathopod 1--5.6; Gnathopod 2-21,8; Gil! 8. 

Body slender, long and covered with numerous granules 
bearing each a sensory hair all over* Head apparently 
smooth, though having a pair of minute teeth between 
the base of antenna, 1 and eye. Eyes rather large and 
prominent. Peraeon segment 1 very long, its length vari¬ 
able with age. Gnathopod 2 in old ci^ articulated near 
the hind end of peraeon segment 2, but in younger stage it is attached 
to the centre. Peraeon segment 2 somewhat swollen at the base of 
gnathopod 2. Peraeon segments 3~4 subequal in length and armed on 
each side with a sharp, long projection bent forward above the point of 


Fig. 6. 

Caprella ktoyeri 
X>E Haan, (/ (no. 
1284), xS. 
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articulation of gill; besides, a sharp lateral projection near the fore end 
of segment 3, These projections are most characteristic of this species, 
although in younger stages they are often indistinct. 

Stebbing (1888, p. 1633) emphasizes that Caprella spinosa Locking- 
ton (1875) recorded from Hakodadi (=Hakodate) Bay is the same as C. 
scaura Templeton. Lockington’s statement:—'' No spine on dorsal sur¬ 
face of head.The third and fourth segments armed with a long, 

sharp spine, the point curving towards the head.clearly shows the 

identity of his spinosa to C. kroyeri, but not to C. scaura^ as pointed out 
by Mayer. 


7. Caprella scaura Templeton f. diceros Mayer 

Caprella scaura f. diceros^ MaYer, 1890, p. 70; Mayer, 1903, p. 118. 

Caprella scaura, Stebbing, 1888, p. 1257; Arimoto, 1931, p. 16; HiRO, 1937, p. 314. 

Occurrence: 1) Onagawa Harbour. On submerged iron-plates. 3 c?' 

(Sp. No. B102). 25/X ’35. 

2) Izusima. On submerged iron-plates. 3 2 (Sp. No. B107). 

13/XI ’36. 

3) Off Koyatori. Dredged from Depth 14 m. Bottom—Shell shingle. 
1 cT' (Sp. No. 757). 19/VII ’35. • 

Distribution: Off Kobe (Stebbing), 6mori, Tateyama, Kaziyama, 
Misaki, Enoura, Nagasaki, Formosa Strait (Mayer), Tanabe Bay (Hieo). 
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The material, of caprellids dealt with in this paper was secured chiefly 
by Dr. Noboru Abe, formerly an assistant in the Asamusi Biological 
Station, in the vicinity of the station in June-September, 1938, and placed 
in my hands shortly afterwards. Besides, there are some specimens ob¬ 
tained by Dr. Kojiro Kato from the same locality. Seven species includ¬ 
ing a new one are represented. 

I, herewith, express my sincere thanks to Prof. S. Hozawa, and to 
Drs. N. Abe and K. Kato who kindly the materials at my disposal. 

DESCRIPTION OF THE SPECIES 

1. Caprella acanthogaster Mayer 
(F ig. 1) 

Mayer, 1890, p. 80; Mayer, 1903, p. 78; Utinomi, 1943, p. 271. 

1| 17 0 ^ 5 from the ascidian Chelyosoma siboja. Off Asamusi, 



Fig. 1. Caprella acanthogaster Mayer, xlO, 

1) Contribution from the Marine Biological Station, Asamusi Aomori-ken, No. 176. 
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25 m in depth.’ G^-VIII-IOSS. N. Abe. 

2) 5 6 Off Asamusi, 5-10 fathoms. VI-t938. K. Kato. 

The description of this specie^ is given in another paper dealing with 
the material from Onagawa Bay. So I give here a sketch of a female 
illustrating the typical arrangement of the paired dorsal projections. Those 
show considerable variation accox'ding to ago, but very litih^ s<^xual 
differentiation. 

Distribution in Japan. Hokkaido, Onagawa Bay. 

2. Caprella acutifrons Latr. f. neglecta Mayer 
(Fig. 2) 

1) Numerous and specimens, on Undaria pinnalifida, Kamome- 

zima. 20-VI-1938. N. Abe. 

2) 27 14 on Sargassum Thunhergi. Off Asamusi. 11 1938. 

N. Abe. ' 

In some full-grown males (over lOxnm long) among the material, the 
2 basal joints of antenna 1 are very plump and longer than the peduncle 
of antenna 2, though shorter in younger ones. The ilagcllum of antenna 
1 is slender and shorter than the 2nd joint and composed of 12 to I t 




Fig. 2. Caprella acutifrons Latr. f. neglecta Mayer, over-developed cT- 
A, antennae and head, XlO. By gnathopod 2, xlO. 
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joints. Because of this character, such specimens approach the pelagic 
form Andreae, Yet in other characters, especially of gnathopods and 
peraeopods mentioned below, it conforms well with the littoral form neg- 
lecta 

Hand of gnathopod 2 very plump; palm long, concave, thickly setose 
and devoid of poison tooth (Giftzahn); palmar angle proximal, strongly 
projecting downwards, but without any trace of spine at its end; distal 
angle protuberant and broadly truncated; claw proximally with a deep 
concavity to which the corresponding projection of palm is fitted, and 
distally with a small denticle continued from the indented inner margin. 

In peraeopods 5-7, hand segment armed proximally with clasping 
spines; under side of distal margin of 5th joint fringed with 8-10 spinules. 

Distribution. From Hokkaido to Taiwan, Hongkong. 

3. Caprella bispinosa Mayer 
(Fig. 3) 

Caprella bispinosa, Mayer, 1890, p. 82; Mayer, 1903, p. 94; 

1 Off Asamusi, 5-10 fathoms. VI-1938. K. Kato. 

Female. Length 8.5 mm. Head smooth, eyes small. Peraeon segment 
1 a trifle shorter than head, and armed with a hook-like dorsal projection 
at the hind end. Peraeon segment 2 about four times as long as peraeon 
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segment 1, armed with a pair of short upright projections in the middle, 
and a pair of long hook-like ones strongly bent forward at the hind end. 
Peraeon segment 3 as long as segment 2, and with 2 pairs of upright 
projections. Peraeon segment 4 as long as segment 3, and armed with a 
pair of upright projections at the anterior, a pair in the middle, aiul a 
strong process curved backward at the posterior; posterior ventro-lateral 
corner sharply pointed. Peraeon segment 5 nearly as long as segment Is 
and armed with 3 pairs of short sharp projections. 

Antenna 1 slender, a little shorter than half the body length ; peduncle 
rather slender and shorter than antenna 2; flagellum ll'-articulate. Antenna 
2 about two-thirds as long as antenna 1. Gnathopod 2 attached to the 
centre of peraeon segment 2; 2nd joint long, slender and pointed distally; 
palm slightly convex, distally with a poison tooth, and more proximally 
with a spiniferous palmar angle projecting downwards, and 2 accessory 
spines near proximal pocket of palm. Gills long and linear. Hand of 
peraeopods 5-7, devoid of clasping spines. 

Distribution, 45^40'N. 135° E (Between southernmost end of Sagha- 
lien and Maritime Prov. of Siberia, ‘‘Reise von China nach der Amur- 
miindung’', Wladywostok (Mayer). 

4. Caprella danilevskii Czerniawski 
• (Fig. 4) 

Mayer, 1882, p. 54; Mayer, 1890, p. 58; Mayer, 1903, p. 99; Arimoto, 1930, p. 18; 

Hiro, 1937, p. 317; Utinomi, 1943, p. 275. 

1 c/', on Sargassum Thunbergi, Off Asamusi, littoral N. Abe. 

Distribution in Japan, Southern Saghalien, Korea Strait, 1 ateyama, 
Tanabe Bay, Onagawa Bay. 



5. Caprella kroyeri DE HaaN 

DE Haan, 1849, p. 228; Mayer, 1882, p. 228; Mayer, 1882, p. 70; Mayer, 1890, p, 74; 
Mayer, 1903, p. 107; Arimoto, 1931, p. 11; Utinomi, 1943, p 277. 

1) 1 Asamusi, on Zostera marina, 6 m in depth. 30-¥111-1938* 

N. Abe. 
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2) 19 c?^ 4 Asamusi, on Zostera marina. 7 m in depth. 27-1X-” 
1938. N. Abe. 

3) 1 c?^. .Asamusi. 5~10 fathoms. VI-1938. K. Kato. 

Distribution in Japan. Hakodate, Onagawa, Tateyama, Omori, Misaki. 

Also known from Wladywostok and Tsingtau. 

6. Caprella scaura Templeton f. diceros Mayer 
(F ig. 5) 

1) 1 Asamusi. 5-10 fathoms. VI-1938. K. Kato. 

2) 2 Asamusi, on Sargassum Thunbergi. 11-1938. N. Abe. 
Distribution in Japan. All around the coast of Japan, and Formosan 

Strait. 



Fig. 5. Caprella scaura Templeton f. diceros Mayer, 4.. x 10. 


7. Caprella venusta, n, sp. 

(Fig. 6) 

2 Asamusi, on Sargassum ThunbergL 11-1938. N. Abe. 

Male 12.2 mm in length. Body slender and smooth. Head and peraeon 
segment 1 subequal in length. Peraeon segments 2-3 subequal in length 
and a trifle shorter than thrice as long as segment 1. Peraeon segment 
5 slightly shorter than segment 4. Peduncle of antenna 1 16-jointed, a 
little shorter than flagellum. Antenna 2 slightly longer than peduncle of 
antenna 1; flagellum fringed with paired serrated bristles. Gnathopod 2 
attached nearly to the middle of segment 2; 2nd joint shorter than half 
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as long as peraeon segment 2, smooth and not pointed distally; 4th joint 
oval; hand oblong, with evenly convex front and hind margins; palm long 
with a sharp poison tooth distally, separated by a narrow sinus from tri- 



Fig. 6. Caprella venusta, n. sp. -4, frontal part of body of cf ‘ X tO* 
Bt C, gnathopod 2 of cTj X34. JD, peraeopod 7, x34. JS’, flagellum of antenna 
2, X97. F, abdomen of cT? X97. 


angular distal projection; palmar angle nearly proximal, projecting down* 
ward, and armed with a spine at its end; claw long, with smooth inner 
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margin. Gills oblong, nearly as long as 2nd joint of gnathopod 2. Three 
pairs of posterior peraeopods somewhat slender; hand about thrice as long 
as wide, devoid of cla^sping spines. Abdomen of ordinary type; penes 
medial; 1st pleopod 2-jointed, short; 2nd pleopod of a simple lobe. 

In the general outline of the body, the present specimen is more akin 
to Caprella danilevskii and C. aequilibra than to any other. However it 
can be distinguished from both the species in the absence of a ventral 
tooth at the base of gnathopod 2, and in the structure of gnathopod 2. 

The collection of caprellids from Akkesi Bay, Hokkaido, which I have 
examined, contains a specimen of this new species. 
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WEITERE UNTERSUCHUNGEN UBER DEN ASKORBINSAURE- 
GEHALT DER KRAUTPFLANZEN, MIT BESONDERER 
BEROCKSICHTIGUNG DER SCHATTENPFLANZEN 

VOH 

Tomio Kakukawa 

Biologisches Institut der Kaiserl, Tdhoku Universitdt, Sendai; Ansialt 
fiir Viehverarbeitung, Mandschurische Aktiengesellschaft 
fur Viehindustrie, Harubin, Mandschurei 

(Eingegangen am 25‘. Januar 1943} , . 

Bisher sind zahlreiche Untersuchungen iiber den Askorbinsaure-Gehalt 
der Pflanzen berichtet worden. In bezug auf die Krautpflanzen konnen wir 
auch einige Untersuchungen finden, die sich damit beschaftigen (Fujita 
Lind Ebihara ’37, Miwa ’38, ’39, Sato und Watanabe ’39, Moldtmann 
’39, Koizumi und Kakukawa ’40, Bukatsch ’40 u.s. w.). In unserer vor- 
angehenden Arbeit (Koizumi und Kakukawa ’40) teilten wir mit, dass der 
Gehalt an Askorbinsaure der Schattenpflanzenblatter im allgemeinen ge* 
ringer sei als der der Sonnenpflanzenblatter. Dabei wiesen wir auch dar- 
auf hin, dass der verhaltnismassig reichere Gehalt an oxidierter Askorbin¬ 
saure, der sogenannten Dehydroaskorbinsaure, in der Schattenpflanze im 
Gegensatz zur Sonnenpflanze eine gewisse Bedeutung fur die Photosynthese 
hatte, was aber noch einer weiteren eingehenderen Untersuchung in dieser 
Richtung bedarf. 

Um diesen Verhalt klarzustellen, habe ich besonders iiber den Askorbin¬ 
saure-Gehalt der Schattenpflanzen zu berichten beabsichtigt. Vor Eingehen 
zur Hauptsache ist hier am Ort, einige nachtragliche Priifungen iiber die 
Methode der Askorbinsaurebestimmung einzuschalten. 

I EINIGE NACHTRAGLICHE PROFUNGEN DER BESTIMMUNGSMETHODE 
FtfR DIE askorbinsaure 

Zur Bestimmung der Askorbinsaure wird seit Tillmans (’30) die Titra- 
tionsmethode mittels 2, 6-Dichlorophenolindophenols oder deren Modifika- 
tion nach Harris und Ray (’33) am haufigsten angewandt Unser vor- 
liegender Versuch wurde aber mittels der von Okuda und Kat;ai (’39) 
verbesserten Methode ausgefiihrt 

Nun wird die Priifung einiger Punkte dieser Methode vorgenornmen. 

289 
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(l) Dev Einfluss der KonzentratiOn det MetdphosphorsGure (luf die 
Stabilitat der Askorbinsaure. 

Es wird allgemein anerkannt, dass die Askorbinsaurc in McUaphosphor- 
saurelosung bestandig ist, sodass die Enteiweissuog gcvvbhniic.h (lurch dk\s('! 
Saure vorzogen wird (Fujita imd Iwatakk ’35, Okuda und Ka'i’A! ’39)* 
So wurde zunachst gepriift, welcbe Konzentration der Metaphosphorsaure 
ffir die Stabilitat der Askorbinsaure geeignet ist. 

Die Enzymlosung wurde nach Tauber und Kleiner (’31) hergestellt, 
und zwar warden 5 gr einer geschalten Kartoffel im Morser zerrieben, wo- 
nach 15ccm 30'^igen Alkohols hinzugefogt und nach 5 Min. dieser Auszug 
filtriert wurde. Das Filtrat wurde als Enzymlosung in den folgenckui Ver- 
suchen angewandt. Die untersuchte Konzentration der Metaphosphorsaure 
war 15, 10, 5, 2, 1 und 0,59^ und als Kontrolle wurde d(\slilliertes Wasscr 
benutzt. 

Die erhaltenen Ergebnisse sind in Tabelle 1 zusammengestcllt. 


Tabelle 1. 

Einfluss der Konzentration der Metaphosphorsaure^ 
auf die Stabilitat der Askorbinsaure 
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Aus diesen Ergebnissen geht hervor, dass 2 oder l^^ige Lbsung der 
Metaphosphorsaure die Stabilitat der Askorbinsaure am besten gewahr- 
leistet. Die dabei wiedergefundenen Askorbinsauremengen sind nicht nur 
mehr als die bei den hoheren Konzentrationen der Metaphosphorsaure, 
sondern auch als die beim destillierten Wasser gefundenen. Dies ist vollig 
im Einklang niit dem Ergebnisse Itos (’38). 

Nun wurde in bezug auf die Intensitat der Enzymwirkung folgendes 
gepriift. Nachdem ein Gemisch von 5ccm des Puffergemisches (pH = 5,6), 
lOccm der Askorbinsaure und von lOccnci der Enzymlosung hergestellt 
war, wurde es sofort ins Wasserbad (40°) gebracht. Nach 30 Minuten 
wurde der Verlust der Askorbinsaure bestimmt. Als Kontrolle wurde die 
3 Minuten lang gekochte Enzymlosung angewandt. 

Aus den Ergebnissen ist es festgestellt, dass lOccm Enzymlosung 
innerhalb 30 Minuten bei 40°C 0,247 rag der Askorbinsaure oxydieren 
kbnnen, was aus dem Verlust hervorgeht, der durch die Autooxydation 
der Askorbinsaure hervorgerufen wird. Daraus folgt, dass die Wirkungs- 
intensitat der in meinem Versuch angewandten Enzymlosung schwacher ist 
als die bei Tauber und Kleiner (’35), da bei ihrem Versuch 0,5 mg der 
Askorbinsaure durch lOccm der Enzymlosung innerhalb 30 Minuten bei 
38°C vollig oxydiert werden. 

(2) Stabilitat der Askorbinsaure wahrend der Herstellung des Auszugs, 

Bei der Herstellung des Auszugs der Askorbinsaure wird das Material 
nach Zerreiben jn der 29^igen Metaphospliorsaurelosung 30 Minuten lang 
im Morser auf dem Eis im Eisschrank gehalten. Es wird nun durch den 
Modellversuch gepriift, ob dabei die Oxydation der Askorbinsaure irgend- 
wie stattfinden wird. Dazu wurden alle Reagenzien und der Morser vorher 
im Eisschrank stehen gelassen, und 25ccm Askorbinsaurelosung, 12,5 ccm 
S^iger Metaphosphorsaurelosung und 12,5 ccm Enzymlosung im Morser 
gemischt. 

. . Die Ergebnisse sind in Tabelle 2 wiedergegeben. 

Tabelle 2. 


Stabilitat der Askorbinsaure wahrend der Herstellung des Auszugs 


Zeit in Min. 

0 

20 

40 

60 

Gefundene AskorbinsSure in rag/ccra 

0,173 

0,173 

0,173 , 

0,172 

Temperatur des Geniiscbes (°C) 

6,5 

4,5 

2,5 ! 

2,0 


Man sieht, dass die Stabilitat der Askorbinsaure in diesem Versuch 
befriedigend ist. 
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(3) Stabilitat der Askorbinscmre wahrend der Vertreibung des redu- 
zierend wirkenden i/yS aus dem Auszug miilels des 
Bei der Reduktioii der Dehydroaskorbinsaure i:lureh uni die ge- 

samte Askorbinsauremenge zu bestimmen, mns$ man darauf aehten, dass 
pH des sauren Auszugs von Askorbinsaure durch Natrmmac(‘tat:l()sung auf 
etwa 4,8 erhoht wird. Nun ist vielleicht zu befiirchten, dass wiihrcnd d<T 
Vertreibung des H^S mittels des Na eine gewisse Oxydalion der Askorliin- 
saure durch die Luft odor die im Auszug sich befin(l(‘nd(? Askorbinsaure- 
oxydase stattfindet. Um diese Frage klarzustellcn, wtirde cin Vcrsuch aus- 
gefiihrt. 

Die Ergebnisse sind in Tabelle 3 wiedergegeben. 


Tabklle 3. 

Stabilitat der Askorbinsaure wahrend der Vertreibung van IkS (lurch 


tiD 

g 

a 

N 

a 

W 


B 

I 

W 


D 


Reagenzien 


20ccm des Askorbinsaure- 
Metaphosaborsauregemisches+ 
6,7cem des dest. Wassers 

___ 

lOccm von A + 0,6 cem der Na- 
Acetatlpsung 
(pH-4,8) 


20ccm des Askorbinsaure- 
Metaphosphorsauregemisches 
4-6,7ccm der Enzymlosimg 
(pH-1,4) 

lOccm von C H- 0,25 cem der 2 
%\gen KJ-Losung + 0,25 cem 
der 1/100 N-KJOs-Ldsung + 
0,6 cem der BO^oigen Na- 
Acetatldsung _ (ph—4,8) 
Reagenzien ganz gleich wie bei 
D (pH«4,8) 


Hehandking 

Sofort nach Horsiellung litr'u'rt 

Durch HoS HO Min. king redu- 
ziert, dann iiher Na(’ht ge- 
standen, mil lO^ipiger Meta- 
phosphorsaure voll aid 20oc 
gemacht, dann l-LS durch No 
vertrieben 

Sofort nach Herstclliing iiuicrt 

Wic bei B behandelt 


Sofort nach Ilin’stelkmg mit tO 
iger Metapko spliorsiiu re - 
losung voll auf 20ccm ginnacht, 
danach U triert 


(i<‘funden<i 

AHkorbinsliun' 

0,098 

in mg/eem von A 


VerireibungH- 

(lauer: 

1,5 Sul. 2,0 Sid 
0/1.12 0,112 
ill mg/cem von A 

0,098 

in mg/cem von (' 


Verlrt'ilnmK.S'' 

(lauer: 

1,5 Sid. 2,0 Sid. 
0,118 0,113 

in ing/c(!m von 
0,077 

in mg/cT.in von (’ 


Askorbinsaurelosung: (),147gr des „Askoltm“ wurde in 30ccm des dest WanserH 
aufgeldst. 

Askorbinsaure--MetaphosphorsEuregemisch: 15ecm der 8%lgen Meiaphosphor- 
sEurelosung warden in HOeem der Askorbinsaurelosung zugesetzt. 

Enzymlosung wurde wie vorhererwahnt hergesfcellt. 


Es lasst sich nun daraus entnehmen, dass die .Askorbinsauremenge un- 
abhangig vom etwaigen Vorhandensein der Oxydase odcr von der Be- 
riihrung mit der Luft beinahe dieselbe bleibt wie die der Kontrolle. Diese 
Ergebnisse fiihren uns zu dem Schluss, dass wahrend der Vertreibung von 
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US aus dem Auszug mittels des N 2 keine Oxydation der Askorbinsaure 
beriicksicjitigt zu werden braucht. 

11. MATERIAL UND METHODIK 

Das fiir die Untersuchungen verwandte Material stammte grosstenteils 
aus dem Baumschatten im Botaniscben Garten dieses Institutes, im iibringen 
wurde es aus den Hainen in der Nachbarscbaft gesammelt. 

Es wurde stets darauf geachtet, dass die Bestimmung der Askorbin¬ 
saure sofort nach dem Sammeln und'in derselben Weise durchgefuhrt 
wurde, wie bei unserer vorangelienden Arbeit, d.h. mit Hilfe der Titrations- 
imethode nach Tillmans, in der etwas verbesserten Form von Okuda und 
Katai (’39). Die im folgenden wiedergegebenen Askorbinsaurewerte sind 
auf das frische Gewicht bezogen. 

in. ERGEBNISSE UND BESPRECHUNG . 

. i 

1. Askorbinsauregehalt der besonders gern im Schatten wachsenden 
Krautpflanzen. 

Die erhaltenen Ergebnisse sind in Tabelle 4 zusammengestellt. 


Tabelle 4. 

Askorbinsauregehalt der Schattenkrautpflanzen 


Pflanzen 

Farailie ‘ 

* Unter- 
sucht 

Gehait in mg/gr, 
auf Frischgewicht 

Menge 

redzierter 

_._Form 



Ge- 

samt. 

* 


am 

Red. i 

j 

Oxyd. 

Gesamt- 

Menpre 



' (1940) 

1 


1 


Calonthe discolor Lindlit 

Orchidaceae 

1, 10 

> 2,469 

0,022 

1 2,491 

99,1 

Zingiber Mioga Rosgol 

Zingiberaceae • 

19,’6 

0,515 

0,048 

0,563 


Iris gracilipes A. Gray 

Iridaceae 

13, 6 

1,375 

0,‘013 

; 1,370 

99,0 

Liriope muscari Bailky var. 
communis Nakai 

Ophiopogonaceae 

17, 9 

0,299 

0,049 

0,348 

85,9 

L. gracilis Nakai 

n 

4, 10 

0,733 

0,172 

0,905 

81,0 

Trillium Smalli Maximo wicz 

Trilliaceae 

13, 6 

0,510 

0,092 

0,602 

84,6 

Disporum sessile D. Don 

Convallariaceae 

1, 10 

0,330 

0,232| 

0,562 

58,8 

Smilacina japonica A. Gray 


8 , 6 

0,182 

0,252 

0,434 

42,0 

Reineckia camea Kunth 


8, 10 

0,215 

0,043 

0,258 

83,4 

Rhodea japonica Roth 


23, 9 

0,547 

0,008 

0,555 

98,7 

Cardiocrinum cordatum Making 

Liliaceae 

19, 6 

0,047 

0,943 

0,990 

4,8 

Lilium auratum Lindley 


8, 6 

0,130 

0,002 

0,132 

98,2 

Allium victorious LinNaeus 
subsp. platyphylum HULTEN. 

AlUaceae 

15, 6 

0,341 

0,110 

0,451 

75,6 

Tricyrtis hirta, Hooker var. 
parviflora Masamune 

Melanthaceae 

28, 9 

0,253 

0,137 

0,390 

64,8 
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Asisaema japoniciim Blume 
A. robustum Naka.1 

Carex lanceolate BooTT 
Arthrnxort hispidus Makino 
var, hrevisctuii HaRA 
O plismenus undulatifolius 
Eoemer ct Schultes 
Adenacaulon adhacreficens 
Maximowicz 

AinsUaea apiculata SciiULTZ- 
Bipontinus 
Aster ageratoides 
Turczaninow supsp. 

amplexifolius Kitamura 
Macrodinidium trilohum 
Making 

Syneilesis palmata MaxIMOWICZ 
Cacalia farfaraefolia Sikb. et 
Zucc. var. bulbifera 

Kitamura 

Saussurea nipponica MiQUEL 
subsp. sendaica Kitamura 
Phryma leptostachya Linnaeus 

Amethyst ant hus inflexus Nakai 

Clinopodium anfine O. Kuntze 
'Comanthosphace sublanceolate 
S. Moore 

Salvia nipponica Miquel 
form. argVftidens Making 
Scutellaria laeteviolacea 
Koidumi 

Trip ter os per mum japonicum 
Maximowicz 
Pirola japonica Klenze 
Schizocodon uni flora 
Maximowicz 
Angelica decursiva 
' Franchet et Sayatier 
Anthriscus nemorosa Spr ENGEL 

Chamaele decumhens Making 
Hydrocotyle Wilfordi 
Maximowicz 

Sanicula chinensis BunGK 
Viola nipponica Maximowicz 

V. odorata Linnaeus 
Impatiens NolHangere 
Linnaeus 
/. Textori MiQUEL 
Epimedium cremeum 
Nakai et F. Maekawa 
Coptis japonica Making 
var. dissecta Nakai 
Kirengeshoma palmata Yatabe 
Saxifraga stolonifera 
Meerburgh 

Wasabia bracteata Htsauti 
dmicifuga acerina Tanaka 
var. obtusilqba Nakai 
Persicaria Posumhu GrOsS 


Araceae 

15, 

6 

0,727 

0,051 

0,778 


21, 

9 

0,462 

0,032 

0,494 

Cyperaceae 

11, 

10 

0,644. 

0,098 

0, 74.2 

Poaceae 

19, 

9 

0,216 

0, 003 

0,219 


H, 

10 

0,281. 

0, m 

0,488 

Asteraceae 

20, 

9 

0,117 

0,01.1 

0,158 

ff , 

2K, 

9 

0,116 

0,169 

0, 335 


13, 

6 

0, tOfi 

0, 095 

0,211 


27, 

9 

0,074 

0,257 

0, 331 


23, 

to 

0,091 

0,285 

0,376 


27, 

6 

.... 

0,28.1. 

0, 28 ). 

>> 

3. 

to 

0,155 

0,143 

0, 298 

Phrymaceae 

23, 

10 

0,101 

0,158 

0,259 

Lamiaceae 

11,- 

10 

0,327 

0,183 

0,510 


«, 

to 

0,216 

0,287 

0,503 

M 

20, 

9 

0,219 

0,145 

0,364 


23, 

10 

0,075 

0,115 

0,190 


4. 

10 

0,667 

0,236 

0,903 

Gentianaceae 

7, 

to 

0,691 

0,120 

0,811 

Pirolaceae 

11, 

10 

0,563 

0,190 

0,753 

Diapensiaceae 

4, 

‘to 

0,858 

0,128 

0,986 

Apiaceae 

11, 

10 

L366 

0,118 

1,484 


25, 

9 

0,424 

0,162 

0,586 

*> 

R, 

10 

t, 082 

0,121 

1,203 


4, 

10 

0,652 

0,140 

0,792 

if 

27, 

9 

0,278 

0,118 

0,396 

Violaceae 

7, 

to 

0,968 

0,107 

1,075 

^ ft 

29, 

9 

0,691 

0,086 

0,777 

Bahaminaceae 

w, 

6 

0,624 

0,033 

0,657 

if 

26, 

9 

0, 364 

0,050 

0,414 

Berberidaceae 

1, 

10 

1,179 

0,393 

1,572 

Ranunculaceae 

7, 

10 

0,760 

0,108 

0,868 

Saxifragaceae 

14, 

6 

0,430 

0,018 

0,448 

M 

25, 

9 

0,041 

0,014 

0,055 

Brassicaceae 

1, 

10 

0,339 

o 

o 

0,385 

Ranunculaceae 

13, 

6 

0,195 

0,667 

0,762 

Palygonaceae 

27, 

9 

0^ 459 

0,047 

0,506 


93, -I 
93, 5 
86,8 
98, 8 

58, I 
71,4. 
•19,5 

54.9 

22,3 

23.9 


52,0 
38,8 
(>1., I 
43,0 
BO, 2 

39.2 

73.8 

85.2 
7«1., 8 

87.1 

92,0 

72.3 
90,0 

82.3 
70, ,l 

90.1 

88.9 
95,0 

87.9 
75,0 

87.5 

95.9 
75,0 

88.1 

25.6 

90.6 
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Tovara filiformis Nakai 
Begonia Evamiana Andrews 
(T opfkultur) 

Elatostema umhellatum Blume 
var. majus Maximowicz 
Pilea Hamaoi Making 

P. sp. 

Urtica Thunbergiana 
, SlEBOLD et ZUCCARINI 
Tricercandra japonica Nakai 

Polypara cordata Bueck 
Lycopodium clavatum Limaeus 
var. nipponicum Nakai 
A, serratum Thunberg 
var, jdvanicum Making 
Equisetum hyemale Linnaeus 
var. japonicum Milde 
Osmunda japonica Thunberg 
Spicantopsis nipponica Nakai 
var. japonica Nakai 


Polygonaceae 

21, 9 

Begoniaceae 

1, 10 

Urticaceae 

8, 10 


8, 10 


26, 9 


17, 6 

Chloranthaceae 

17, 6 

Saururaceae 

25, 6 

Lycopodiaceae 

7, 10 


7, 10 

Equisetaceae 

30, 9 

Osmundaceae 

27, 9 

Polypodiaceae 

11, 10 


0,244, 0,077 

0,321 

76,0 

0,234 0,044 

0,278 

84,2 

0,288 0,086 

0, 374 

76,9 

1, 042, 0,143 

1,185 

88,0 

0,422* 0,010 

0, 432 

97,8 

1,488| 0,112 

1,600 

93,0 

0,201 0,298 

0,499 

40,2 

0,334 0,061 

0, 395 

84,5 

0,249’ 0,083 

0, 332 

75,0 

0,24i: 0,084 

0, 325 

74,2 

0,17S 0,107 

0, 282 

62,1 

0,271 0,049 

0,320 

84,6 

0,262 0,088 

0, 350 

74,8 


Aus Tabelle 4 ersieht man, dass im allgemeinen die gern im Schatten 
wachsenden Pflanzen, welche ebenfalls. in unserer vorhergehenden Arbeit 
grbsstenteils. untersucht warden, einen geringeren Gesamtgehalt an Askorbin- 
saure als die Sonnenpftanzen aufweisen. Der Mittelwert betrug fiir die 
Schattenpflanzen 0,63±0,038mg/gr und fiir die Sonnenpflanzen 1,28±0,086 
^ng/gr. Dieser deutliche Unterschied bekraftigt die Annahme, dass sich 
die Schattenpflanze gegeniiber der Sonnenpflanze durch ihren geringeren 
Gehalt an Askorbinsaure kennzeichnet. 

Von den gern im Schatten wachsenden Pflanzen ist der gesamte Gehalt 
an Askorbinsaure in den folgenden Pflanzen verhaltnismassig hoch gefunden 


worden: 

(mg/gr) 

Galontha discolor Lindley 2,491 

Urtica thunbergiana SiEBOLD et ZucCARiNl 1,600 

Epimedium cremeum Nakai et F. Maekawa 1,572 

Angelica decursiva Franchet et SavXtier 1,484 

Dagegen in den folgenden wurde er am geringsten gefunden: 
Saxifraga stolonifera Meeburgh 0,055 

Lilium auratum Lindley 0,132 

Adenocaulon adhaerescens Maximowicz ’ 0,158 

1 > 

Salvia nipponica MiQUEL form, argutidens Making ‘ 0,190 


Bemerkenswert ist es, dass sich bei Cacalia farfaraefolia SlEB, et Zocc. 
var. bulbifera KiTAMURA keine nennenswerte reduzierte Form der Askorbui- 
saure, sondern nur die Dehydroform findet, wie scbon in unserem woran- 
gehenden Versuch beobachtet wurde. Unerwartet ist auch der Fall von 
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Cardiocrinum cordatum Making, bei welchetn die Askorbirivsaure sich gross- 
tenteils in der oxydierten Form findet. Im Gegensatz dazu kommt sie !)ei 
Calonihe discolor Lindley, Iris gracilipes A* Gray, Arthramn hispidiis 
Making var, brevisetus Hara und Rhodea japonica Korn iilxn'wiegend in 
der reduzierten Form vor* 

Betreffs des Verhaltnisse der Menge der rcKluzierten Form ziir gosamten 
kommt bei der Schattenpflanze verhaitnismassig ban fig eiit geringer Wert 
vor. Ob dies immer bei den Schattenpflanzen der Fall ist, kann abcr 
nicht ohne weiteres gesagt werden. Es *kommt namlich oft vor, dass er 
auch bei der Schattenpflanze gross ausfallt, weil die Askorbinsaure grossten- 
teils in der reduzierten Form vorkommt. Der Mittclwert des Vcu'haltnisses 
betrug fiir Schattenpflanzen 74,2^:2,849^ und fiir Sonncnpflanzcn 75:1;: 
2 , 509 ^. 

Dass die reversibel oxydierte Askorbinsaure, d.h. Debydroaskorhinsaure, 
ebenso als Vitamin-C wirksam ist, ist von vielen Foi’schern l)t^statigt w^orden 
(Hirrt und ZiLVA ’33, Fox und Levy ’36, Borsook, DAVENi»orr, Jeffkrrys 
und Warner ’37 u.s.w.) Fujita und Ebuiara (’37) berichteten, dass bei 
Gemiisen und Obst haufig die ganze Menge oder der grbsste Fell der 
Askorbinsaure in der Dehydroform vorliegt, zum Beispiel wie btu Fallen 
von Paprika, Gurken, Melonen und Bananen. In unserem Versuche kam 
es ebenfalls bei einigen Fallen so vor. Dies war aber Moldtmann (’39) 
entgangen, sodass er vielmehr annahm, dass in den moisten pllanzlichen 
Organen der Gehalt an Debydroaskorhinsaure zu vernachliissigon sei, 
Trotzdem beobachtete Bukatsch (’40) abermals, dass bei Klodm fast kenne 
reduzierte Form, sondern hauptsachlich Dehydrofonn vorkornmt. 

Um diese Sachlage klarzustellen, ist es wiinschenswert, cine mnioni aus- 
fuhrliche Untersuchung vorzunehmen, 

2. Verandemng(m des Askorbinsauregehaltes bzw. des Mengemrh/ilP 
nisses zwischen der reduzierten und oxydierten Form in Ahh/ingig” 
keit von den Lichtfaktoren. 

Es scheint mir von Bedeutung, kennen zu lernen, oh das Mcmgcwcu’- 
haltnis zwischen der reduzierten und oxydierten Form der Askorbinsaure 
eine veranderliche Beschaffenheit aller Pflanzen ist odor nicht. Es is natyr- 
lich darauf zu achten, dass das Licht eihe wichtige Rolle in dieser Richtung 
spielt. Um diese Frage klarzustellen, wurde die Untersuchung wie folgt 
vorgenommen. 

. Als Material warden verwendet: Hosta Sieholdiana Encu.Ee, Cacalia 
farfaraefolia Sieb. et Zucc* var. hulbifera und Begonia Evansiam. Andrews, 
die alia als Topfkulturen gezogen warden. Die erstere gehSrt zu den 
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Sonnen- und die letzteren zwei zu den Schattenpflanzen. Vor dem Ver- 
such Hess man diese Topfkulturpflanz^n da stehen, wo sie iippig wachsen 
konnten, und zwar stand die erstere im Sonnenlicht und die letzteren zwei 
im Schatten. Zur Kontrolle fanden sie sich weiter in den genannten 
normalen Bedingungen, wahrend die Versuchspflanzen unter den umge- 
kehrten standen, sodass die Sonnenpflanze im Schatten stehen gelassen 
wurde und umgekehrt. Nach dem Verbleiben unter den genannten Um- 
gebungen wurde die Bestimmung der Askorbinsaure vorgenommen. 

Die erhaltenen Ergebnisse sind in Tabelle 5 wiedergegeben. 


Tabelle 5. 

Veranderungen des Askorbinsauregehaltes bzw. des Mengeverhaltnisses 
zwischen der reduzierten und der oxydierten Form 
in Abhangigkeit von den Lichtfaktoren 


I _ Sonnenlicht____ Sch at ten __ 

iDatumi Askorbinsauregehalt • j Menge j Askorbinsauregehalt ; Menge 

Pflanzen (mg/gr) ireduzierter ; ('mg/gr) ' redu^ierter 

h.I—™,-, -T":-r-, 




.. 


--- 

Form , , ‘ 




Form 


1 

1 

Red, 

Oxyd. 1 

Gesamt. j 

monffo 

1 Red. 

Oxyd. 

Gesamt. 

Gesamt- ^ ' 
menKc 

Hosta 

Sieboldi¬ 

ana 

7, 6 
14, 6 
21, 6 
28, 6 
5, 7 
12, 7 
22, 7 
1, 10 

1, 860 
2,066 
2,634 
2,188 
2,365 
2,256 
1,954 
1,226 

0,139 
0,037 
0,100 
0, 001 
0,025 
0,024 
0, 026 
0,015 

1,999 
2,103 
2,734 
2,189 
2,390 
2,280 
1,980 
1,241 

93,0 i 

98.2 ! 

96.3 1 

99.9 

98.9 
98,9 ! 
98,7 i 
98,9 

1,363 
1,511 
1,240 
1,261 
" 0,575 
0,646 
0,189 
0,389 

0,035 
0,002 
0,022 
0,002 
0,051 
0,002 
0,015 
0,032 

1,398 
1,513 
1,262 
1,263 
0,626 
0,648 
0,204 
0,421 

97.5 
98,9 
98,2 
99,8 
91,1 
99,7 

92.5 
92,4 

Begonia 

Evansiana 

11, 7l 
1, 10 

0,095 
0,397 

0,024 

1 0,089 

1_ 

0,119 

0,486 

79.7 

81.7 

0,234 

0,044 

0,278 

84,2 

Cacalia 
farfarae -. 
folia vat. 
hulbifero 

27, 6 
11. 7 
i; 10 

0,153 
0,254 

0,225 
0,421 
0,401 

0,225 

0,574 

0,655 

26.7 ' - 

38.8 i - 

0,284 

0,284 

I 

_ 


Aus diesen Ergebnissen geht hervor, dass bei Hosta Sieboldiana der 
Askorbinsauregehalt der im Schatten gezogenen Pflanzen allmahlig abnahm 
und nach etwa anderthalb Monaten den Mindestwert erreichte, Betreffs 
des Mengeverhaltnisses der beiden Askorbinsaureformen lag kein wesent- 
liche Unterschied vor zwischen deri im Schatten und im Sonnenlicht ge¬ 
zogenen Pflanzen, abgesehen von mehr oder weniger grossen Schwankungen. 
Bei den eigentlichen Schattenflanzen wie Begonia Evansiana und Cacalia 
farfaraefolia nahm dagegen der Askorbinsauregehalt der im Sonnenlicht 
gezogenen Pflanzen mrt der Zeit ziemlich zu. Das Mengeverhaltnis zwischen 
den beiden Askorbinsaureformen bei Begonia Evansiana bleibt bestandig, 
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wahrend es bei Cacalia farfaratfolia im Verlauf der Zoit ansleigt. Nacb 
ZiLVA, Kidd und West (’38) kommt die Askorbinsaure im Apfol stets in 
deh beiden Formen vor. Das Mengeverhaltnis beidcT Formen hk'ibt im 
Verlauf der Fruchtentwicklung unverandert, t;rst bed evrcichfem Reifezu- 
stand des Apfels versdiiebt sich das Verhaltnis zugunsten (k'r reduzierten 
Form. 

3. Der Askorbinsauregehalt der panaschierten Pflnnzen. 

Der Askorbinsauregehalt der panaschierten Fflanzcn wurdo von Moi.dt- 
MANN (’39) und ferner Bukatsch (’40) im Himblick auf die Abbaugigkeit 
des Askorbinsauregehalts von der Menge des in den PHanzen vorhandemen 
Chlorophylls untersucht, mit dem Ergebnisse, dass die blassen Toile woniger 
Askorbinsaure als die griinen enthalten. Weber (’40) beoliachteh' auch 
den Askorbinsauregehalt von Albinos und panaschierten Pflanzem. 

Unsere Versuche fiihrten zu folgendem Krgebnis. 


Tabelee 6. 

Askorbinsauregehalt der panaschierten Pflanzen 


Pflanzen 

Untersuchter 

Askorbinsaure in inp(/gr 

Mengr 

redu/iert('r 

Teil 

Red. 

Oxyd. 


Form ^ 
(icsainl. '' ^ ‘ 

Hemerocallis fulva 
var. Longituba 

Weisse Blatter 
Griine Blatter 

0,028 

1,486 

0,002 
0,046 

0,030 
1,532 

93.9 

96.9 

” 

Weisser Teil 
Griiner Teil 

0,865 

1,626 

0,019 

0,078 

0,884 

1,704 

97,9 

95,4 

PelargoniiXm 

zonale 

Weisser Teil 
Griiner Teil 

0,256 

0,4^1 

0,054. 

0,065 

0,310 

0,496 

82,8 

86,9 

Chlorophytum 

elatum 

Weisser Teil 
Griiner Toil 

0,257 

0,746 

0,112 
0,185 

0,369 

0,931 

69,6 

80,0 

...... 


Wie aus Tabelle 6 zu ersehen ist, enthalten die weissen Ttdle woniger 
Askorbinsaure als die griinen, was vollstandig mit don Ergebnissen von 
Moldtmann und Bukatsch iibereinstjmmt. Es wird mit grossem Interesse 
verfolgt, dass die Blatter auch der Pflanze, deren ganzer Korper weiss ist, 
Askorbinsaure enthalten. Es bleibt aber zu untersuchen, woher die dabci 
nachgewiesene Askorbinsaure stammt, namentlich ob sie von der Wurzel, 
von der aus sich auch der Griinteil entwickelt, oder von den Produkten 
des Stoffwechsels, welche im weissen Blatt vor sich geht, stammt. 

Weiter ersieht man, dass bei Hemerocallis der grosste Teil der Askorbin¬ 
saure in der reduzierten Form vorliegt, wahrend bei Pelargonium und 










ASKORBINSAURE-GEHALT DER KRAUTPFLANZEN 


299 


‘Chlorophytum die Dehydroform noch massig vorhanden ist. Trotz alledem 
bleibt die Verhaltniszahl der Menge der reduzierten Form zur gesamten 
der Askorbinsaure beinah dieselbe sowohl bei den weissen als bei den 
griinen Teilen derselben Pflanzen. 

ZUSAMMENFASSUNG 

1. Einige Nachpriifungen der Bestimmungsmethode for die Askorbin¬ 
saure wurden ausgefiihurt. 

2. Der Askorbinsauregehalt der gern im Schatten wachsenden Kraut- 
pflanzen wurde bestimmt. 

3. Im Vet-gleich mit den Sonnenpflanzen weisen die Schattenpflanzeri 
im allgemeinen einen geringeren Askorbinsauregehalt auf. 

4. Betreffs des Verhiiltnisses zwischen der Menge der reduzierten 
Form zur Gesamtmenge steht verhaltnismassig haufig der geringe Wert 
bei den Schattenpflanzen. Es bleibt noch zu untersuchen, ob dies bei den 
Schattenpflanzen immer der Fall ist. 

• 5. Das Mengeverhaltnis der beiden Askorbinsaureforraen bei Hosta 
und Begonia verandert sich nicht wesentlich im Sonnenlicht und im Schatten, 
bei Cacalia neigt es im Sonnenlicht etwas dazu anzusteigen. 

6. Audi in chlorophyllfreien Blattern und Pflanzenteilen der panaschier- 
ten Pflanzen wird Askorbins'aure und auch ihre Dehydroform nachgewiesen. 

Zum Schluss sei es mir erlaubt, Herrn Prof. Dr. Y. Yamaguti meinen 
herzlichsten Dank fur alle wertvollen Ratsihlage und fur liebenswiirdige 
Revision dieser Arbeit ausziisprechen. Gleichzeitig fiihle ich mich Herrn 
ausserordentlichem Prof. Dr. T. KoizuMf, der die Ausfiihrung dieser Arbeit 
unermiidlich leitete, zu grosstem Danke verpflichtet, fiir all Freundlichkeiten 
und alle Anre^^ungen wahrend meiner Arbeiten. 
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SCHWANKUNGEN DES GEHALTS AN ASKORBINSAURE UND 
KOHLENHYDRATEN IN PFLANZENBLATTERN WAHREND 
DER VERSCHIEDENEN TAGESZEITEN 

Von 

Tomio Kakukawa 

Biologisches Institut der Kaiserl. TShoku Universitdty Sendai; Anstalt fur Viehverarbeitung^ 
Manschurische Aktiengesellschaft fiir Viehindustrie, Harubin, Manschurei 

(Mit 1 Abbildung) 

(Eingegangen am 25. Januar 1943) 

Giroud und seine Mitarbeiter (’34, a, b, ’35, ’38) stellten auf Grund 
ihrer Untersuchungen fest, dass ein enger Zusammenhang zwisclien dem 
Askorbinsaure- imd dem Chlorophyllgehalt besteht. Diese Anschauung 
wurde danach von zahlreichen Forschern (Dischendorfrr ’37, Asikaga ’38, 
Weier ’38, Pekarek ’38, Neubauer ’39, Moldtmann ’39, Bukatsch ’39, 
’40 u. s. w.) bestatigt. Giroud (’38) ausserte, dass in der griinen Pflanze 
bei der Umwandlung von Kohlensaure in Kohlenhydrat sehr wahrscheinlich 
der Askorbinsaure eine aktive Beteiligung zukomme. Bukatsch (’39) be- 
obachtete, dass durch Zufuhr von Askorbinsaure von aussen Assirailations- 
steigerung der Wasserpflanzen Hervorgerufen wurde und der qualitative 
Aldehydnachweis im' Modellversuch (Kolophonium- oder Lecithinsol + Chlo¬ 
rophyll+Askorbinsaurelosung) im Sinne der BAURschen Ansicht (’32, ’35, 
’37 a, b, c.) erbracht werden konnte. Aus diesen Tatsachen kam er zu 
dem Schluss, dass Askorbinsaure aktiv am IVkchanismus der C02-"Reduktion 
beteiligt sei. 

In den letzten Jahren sind allerdings Arbeiten verbffentlicht worden, 
die sich gegen eine Verallgemeinerung dieser Relation zwiscben Askorbin¬ 
saure imd Chlorophyll aussprechen. Im Gegensatz zu Giroud findet zwar 
Mirimanoff (’38), dass zwischen dem Gehalt eines Organes an Askorbin¬ 
saure und dem an Chlorophyll bzwl Karotinoideu keine direkte Beziehung 
besteht, Eetl (’39) gab eine Stutze fiir die Ansicht von Mirimanoff an, 
wonach fur die Silbernitrat-Reduktion durch die Plastiden das Chlorophyll als 
Sensibilator nbtig sei, als Reduktor aber die Glukose, Hamdallae (’38) 
weist auf Grund seiner Versuche mit chlorotischen Pflanzen darauf bin, 
dass die Annahme eines Zusammenhanges zwischen beiden Stoffen nicht 
verallgemeinert werden diirfe. Nach Weber (’40, a) enthalten die durch 
niedere Temperatur im Licht am Ergriinen verhinderten, karotinoidrekhen 
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Keimlinge inehr Askorbinsaure als die nach gleich langer Belichtung bei 
Zimmertemperatur ergriinten. 

SuGAWARA (’39) hat nach seinen Versucheii mit verschieclenen Lichl- 
intensitaten einen Zusammenhang zwischen Photosynthosc und AskoYbisv 
saurebildung angenommen. Weissenb 5 ck (’40) berichtetc, dans an sich 
keine clirekte Beziehung zwischen Askorbinsaurebiidung uiul dem l^-ozess 
der Photosynthese bestehe, d.h. Askorbinsaure demnach kein iimrnittelbares 
Assimilationsprodukt darstelle, doch vermutet er, dass eine Relation zwisc'hen 
Glukose- und Askorbinsauregehalt besteht. Aus den Untersuchangen der 
letzten Jalire wurde es aber wahrscheinlich gemacht, dass Askorbinsiiure 
in den Pflanzen dutch Umbau aus Kohlenhydrateii entsteht; daidr spricht 
die Entstehung der Askorbinsaure in noch nicht assimiliei’enden Kcimlingen. 
In bezug auf die Beziehung zwischen Askorbinsaure und Assimilaten wurde 
von Moldtmann (’39) bei Blattern monokotyler Pilanzen g(4unden, dass 
je mehr Askorbinsaure eine Pflanze ausweist, um so grosser auch die in 
ihr vorkommende Menge von Glukose ist. Nach ihm verlaufen die Schwan- 
kungen im Askorbinsauregehalt der Blatter von Fagus silvatica und Laniium 
album periodisch mit dem Wechsel zwischen Tag und Nacht. Und zwar 
folgt einem Anstieg wahrend des Tages ein Sinken wahrend der Nacht 1)1<; 
Maxima iiegen ungefahr in der Mittagszeit oder in den Nachmittagsstunden. 

Um zur Feststellung dieser Frage etwas beizutragen, wurde ein Versuch 
uber etwaige wechselseitige Schwankungen im Askorbinsaure- und Kohlen- 
bydratgehalt wahrend verschiedener Tageszeiten angestellt. 

MATERIAL UNI) METHODIK 

Fiir die Untersuchungen wurden Blatter der Cucivrbita mmchata 
var, toonas Makinq aus dem Botanischen Garten des Institutes verwendct. 
Es war darauf zu achlen, dass alle Blatter moglichst denselben Bidichtungs- 
und Krnahrungsbedingungen ausgesetzt waren. 

Die Bestimmung der Askorbinsaure in reduzierfcer Form und in ihrer 
gesamten Menge wurde in gleicher Weise wie bei unserer vorhqrgehenden 
Arbeit (Koizumi und Kakukawa ’40) durchgefiihrt, Zur Bestimmung des 
reduzierenden Zuckers und der Starke wurden je 5 gr friscben Blattmaterials 
mit 95^/olgem Alkohol extrahiert Die Extraktion des reduzierenden Zuckers 
und die Hydrolyse der Starke wurden mit den ofBziellen Methoden, welche 
von A. 0. A. C. (Methods of Analysis of fhe Association of Official Agri¬ 
cultural Chemists, 4th edition, 1935) empfohlen warden, ausgefiihrt. So- 
^ ohl der reduzierende als auch der von Hydrolyse entsiandene Zucker 
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wurden jodometrisch durch die HAGEDORN-JENSENsche Methode bestimmt. 
Die Askorbinsaure, die Kohlenhydrate und der Wassergehalt wurden neben- 
einander an demselben Blatt bestimmt. 


ERGEBNISSE UND BESPRECHUNG 

Vor dem Versuch muss allerdings gepriift werden, ob der gleichzeitig 
bestimmte Askorbinsauregehalt bei verscbiedenen Blattern der gleichen 
Pflanze,, welche beinahe denselben Belichtungs- und Ernahrungsbedingungen 
ausgesetzt waren, etwa gleichgestellt werden kann. Dazu wurden drei Be- 
stimmungen durchgefiihrt. Die Ergebnisse sind in Tabelle 1 wiederge- 
geben. 


Tabelle L 



Askorbinsaure in mg/gr auf Frischgewicht 

Blatter 

Rt'duzierte 1 
) 

Oxidierte 

Gesamtmcnge 

A 

1,850 

0, t03 

1,953 

H 

! t, m 

0,152 

1,972 

C 

1 ,850 

0,16^ 

2,018 


Aus diesen Ergebnissen geht hervor, dass der Askorbinsauregehalt der 
Blatter der gleichen Pilanze bei den obengenannten Bedingungen nicht 
iramer ganz genau iibereinistimmt. Doch die hier gefundenen Abweichun- 
gen sind so klein, dass wir sie vernachlassigen konnen. 

Tabelle 2. 

Schwankungen des Gehalts an Askorbirisaure und Kohlenhydraten 
in Pflanzenblattern, Cucurbita moschata var. toonas, 
wfihrend der verscbiedenen Tageszeiten 


Zeit 

in. 

Uhr 


8 

10 

12 

14 

16 

18 

20 

22 

24 

2 

4 

6 


Askorbinsaure in mg/gr. 
auf Fiisrligewicht 

Red. 

Oxid. 

Gesamt. 

1,064 

0,279 

1,343 

1,296 

0,098 

1,394 

, 1,316 

0,098 

1,414 

1,'487 

0,199 

1, 686 

1,531 

0,070 

1,601 

1,223 

0,134 

1,357 

1,247 

0,117 

1,364 

0,984 

0,157 

1,141 

1,158 

0,158 

1,316 

0,984 

0,117 

1,101 

1,109 

0 094 

1, 203 

1,077 

0,077 

1,154 


Reduzierte 
Form . 
Gosamt- 
menge 

79.2 ' 
93,0 
93,0 

88.2 
95,6 
98,5 
91,4 

‘ 86,3 
88,0 
89»4 

92.2 

93.3 


Starke in % 


' auf 

Frisch- 

gevvicht 

1,79 
2, 53 
3,49 
3,33 

4.23 
3,62 

3.23 
2,51 
2,97 
1,77 
1,85 
1,87 


auf 
iTrockeiv 
gewiclit 

8,68 
10,82 
13,77 
12,84 
14,94 
13,30. 
11,‘r 3 
12,70 
12,21 
8,99 
7,60 
9,29 


jteduzieronde.r 
Ziicker in % 


auf 

Frisc.h" 

gcwicht 

0,142 
0,184 
0,240 
0,229 
0,209 
0,164 
0,144 
0,113 
0,126 
0.101 
0,1$2 
0,121 


auf 
lTrot'kon-| 
gemvht 

0,688 
0,786 
0,947 
0,880 
0,737 
0,-602 
0,500 
0,573 
0,518 
0,516 
0,542 
9,600 


Wasser 

in 


79.3 

76.6 

74.6 
74,0 

71.7 

72.8 

71.3 

80.3 
75,7 
80,3 

75.7 

79.8 
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Nach dieser Prufung der Versuchsmethode warden die Untersuchungen 
liber die Mengeverhaltnisse zwischen der Askorbinsaure und dem Kohleii- 
hydrate vorgenommen. Die Versuchsergebnisse sind in Tabelle 2 und in 

Abb. ] wiedergogeben. 

Dieser Versuch wurdc am 6. Aiigiisl, 



«n Ufi/- 

Abb. 1. Schwankungen im 
Askorbinsaure- und Koblenhydrat- 
gehalt in Pflanzenblalter, Cucuhita 


1940, ausgefiihrt und das Wetter war den 
ganzen Tag herrlich. 

Aus diesen Ergebnissen ist ersichtlich, 
dass die Askorbinsaure in der Mittagszeit, 
ungefahr um 14 Uhr, einen maximalen An- 
stieg vollzieht und dann gegen Abend hin 
wieder abnimmt. Sie stehen in vcilligem 
Einklang mit denen von MobDTMANN (’39). 

Er nahm zwar naheliegend an, dass in- 
folge zunehmender Intensitat des Sonnen- 
lichtes und damit verbundener Assimila- 
tionssteigerung im Laufe d('S Tagc'S auch 
die Bildung der Askorbinsaure gefdrdert 
wird, und dass sie dann bei nachlassonder 
Lichtintensitat gegen Abend hin wieder 
abnimmt. Ein gewisser Parallelismus zwi¬ 
schen dem Askorbinsaure- imd dem Assmila- 
tionsproduktgehalt auch in meinern Ver¬ 
such lasst diese Annahme als hochst wahr- 
scheinlich erscheinen. Betreffs des Gebalts 


moschaia var. toonas, wabrend ver- an Starke und reduzierendem Zucker sind 


schicdenen Tageszeiten, 


die Maxima von denen beim Askorbinsiiure- 


gehalt etwas vcrsdioben und zwar fiir die; 
Starke um 16 Uhr und fiir den reduzierenden Zucker um 121Jhr. MoLiyrMANN 
(’39) ist der Ansicht, dass fiir die Bildung der Askorbinsiiure alU;r Wabr- 
scheinlichkeit nach die bei der Photosynthese gebildete Glukose inassgel)end 
,sei. SuGAWARA (’39), wie in der Einleitung. erwiihnt wurde, nahm einen 
Zusammenhang zwischen Photosynthese und Askorbinsaurehildung an. 
Weissenbock (’40) sah, dass auch bei normal griinen Pflanzen der assimi- 
latorische Vorgang an sich fiir die Bildung von Vitamin-C nicht erforder- 
lich ist, wohl aber eine gewisse Menge von Kohlenhydraten. Ob letztere. 
nun durch die Assimilation taglich neu geliefert warden oder in Form von 
Reservestoffen yorhanden sind, bleibt .fiir die Askorbinsaurehildung neben- 
sachlich. Nach ihm stellt die Askorbinsaure kein unmittelbares Assimila- 
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tionsprodukt dar; es ist vielmehr eine Relation zwischen Glukose-und As- 
korbinsauregehalt wahrscheinlich. Weissenbock und Neubauer (’40) be- 
reits beobachteten, dass kein Parallelismus zwischen der Chloropbyllent- 
stehung und dem Askorbinsauregehalt bestand. Reid (’38) bericlitete, 
dass die Zugabe von Kohlenhydrat in Form von Glukose den Gehalt an 
Askorbinsaure in den Pflanzen steigere. Aus Moldtmanns (’39) Befunden 
ist weiter ersichtlich, dass durch eine Zufuhr von organischen Substanzen, 
die die Starke in den Pflanzen anzureichern vermag, sowohl der Gehalt an 
Glukose, Glyzerin und Saccharose, als auch der an Askorbinsaure erhoht 
wird. Ray (’33) berichtete, dass bei der Keimung die Hexose, wie die 
Glukose durch den Keimling, in Askorbinsaure unigesetzt werden konne. 

Aus diesen Tatsachen ware man berecbtigt anzunehmen, dass der .tag- 
liche Rhythmus des Askorbinsauregehaltes der Pflanzenblatter, denen von 
den Reservestoffbehaltern her keine Zuckerarten zufliessen, von den da- 
selbst entstelienden Assimilaten abhange und der eigentliche Vorgang der 
Photosynthese an sich fiir die Bildung der Askorbinsaure nebensachlich sei. 

ZUSAMMENFASSUNG 

1 . Der Gehalt der Blatter von Cucurbita moschata Duch. var. toonas 
Making an Askorbinsaure, Kohlenhydraten, lu. a. an Starke und reduzie- 
rendem Zucker wurde nebeneinander wahrend verschiedener Tageszeiten 
bestimmt. 

2* Die Schwankung im Askorbinsauregehalt verlauft parallel mit dem 
TageswechseL Das Maximum liegt ungefahr in der Nachmittagszeit, um 
14 Uhr. 

3, Auch der Gehalt an Starke und reduzierendem Zucker schwankt 
beinahe parallel zum Askorbinsauregehalt. Abcr die Maxima verschieben 
sich etwas von denen beim Askorbinsauregehalt. 

Herrn Prof. Dr. Y. Yamaguti bin ich fiir seine wertvollen Ratschlage 
und fiir liebenswiirdige Revision dieser Arbeit zu grosstem Danke ver- 
pflichtet. 

Auch mochte ich bier Herrn ausserordentlichem Prof. Dr. T. Koizumi, 
mit dessen Unterstiitzung diese Arbeit durchgefiihrt wurde, meinen herz- 
lichsten Dank fiir alle Freundlichkeit aussprechen. 
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Ober den zusammenhang der veranderung des 

ASKORBINSAUREGEHALTS MIT DEM KOHLENHYDRAT- 
GEHALT BEI DEN KEIMLINGEN VON VICIA FABA 

Von 

Tomio Kakukawa 

Biologlsches Institut der Kaiserl. Tohoku Unwersitdt, Sendai; 

Anstalt fur VlehverarbcMung, Manschurische Aktiengessellschaft 
fiir Viehindustrie, Harubin, Manschurei 
(Mit 2 Abbildungen) 

(Eingegangen am 25. Januar 1943) 

In der Literatur Sonnen wir vielfachen Angaben iiber Askorbinsaure- 
entstehung bei den Keimlingen linden (Harden und Zilva ’24, Johnson 
’33, Eekelen, Emmeihe und Wolfe ’34, Matsuoka ’35, Stroiiecker ’35, 
Havas ’35, Rubin und Strachizky ’36, Click ’37, 'Clark ’87, Reid ’37, 
’38, Moldtmann ’39 u.s. w.). Es wird im allgcmeinen zugegcben, dass 
der Keimling, welcher im Dunkel gezogen ist, einen geringeren Gehalt an 
Askorbinsaure aufweist als der normal im Licht ergriinte (Chick und Delf 
’19, Heller ’29, Giroud ’38, Reid ’38,' Sugawara ’39, Neubauer ’39 

IL S. W.). 

Was den Askorbinsauregehalt der Kotyledonen und seinen Zusammen¬ 
hang mil* dem Wachstum betrifft, so geht aus Untersuchungen von Virta- 
nen und seinen Mitarbeitern (’33), Ray (’34), v. Hausen (’35) und Neu¬ 
bauer (’39) hervor, dass die Askorbinsaure der Kotyledonen einen not- 
wendigen Faktor fiir das Wachstum darstellt, Nach Virtanen (’33) steht 
das Vitamin-C mit dem Wachstum der i^flanze in enger Be/iehung. Be- 
sonders vermutet Neubauer (’39), dass der Anstieg im Askorbsnsaure- 
gehalt ebenfalls einc Bereitstellung fiir den grosseren Bedarf der Fflanzen 
an Askorbinsaure mv Zeit der Bildung neuer Organe bedeutct. Nach 
Reid (’38) besteht ein Parallelisrnus zwisclien dem Askorbinsauregehalt in 
alien Organen der Keimlinge, ob sie nun im Licht oder im Dunkel ge- 
zogen werden, und ihrem Wachstum. Moj.dtmann (’39) berichtete, dass 
eine erhebliche Erhcihung des Askorbinsauregehalts bei alien Keimlingen 
eintrat. 

In bezug auf die Askorbinsaurebildung nahm Weissenbock (’40) mit 
Moldtmann (’39) an, dass die Glukose einen wichtigen Faktor bei der 
Askorbinsaurebildung darstellt, und dem mehr Bedeutung zukommt als der 
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Photosynthese an sich und alien fui- sie wichtigen Faktoroii in- unci aiisscn*- 
halb der Pflamen wie Chlorophyllgehalt, COa-Gehalt dcr Lull, Licht u.s. w. 
Nach meinem vorangehenden Versuch (Kakukawa ’43} bestohi (4n guwLssc^r 
Parallelismus zwischen Askorbinsaure- und Kohlcnhydratgehalt von griinen 
Blattern in ihren taglichen Schwankungen. 

Wegen der Tatsache, dass Askorbinsaure^ auch bei vollkomnKmom Licbt- 
abschluss in Keimlingen entsteht, nahm Moldtmann (’39) an, dass sie ihre 
Entstehung einzig dem dem Samen mitgegebenen Reservestolf, bzw. einer 
daraus gebildeten Substanz verdankt. Reid (’38) beol)achtet:e, dass b(4 
der Ersebopfung der Reservestoffe keine weitere Askorbinsaureanhaufung 
in den im Dunkel gezogenen Keimlingen hervorgerufen wurde. Und zwar 
bekraftigte diese Annahme weiter die Tatsache, dass die Zugabe von 
Kohlenhydrat den Askorbinsauregehalt in der Pflaiy.e steigertc^ (Ray ’33, 
Reid ’38, Moldtmann ’39 und Bukatsch ’39, ’40); 

Es ist nun wiinschenswert zu untersuchen, inwieweit der Askorbinsaure¬ 
gehalt und der Kohlenhydratumsatz in den im Dunkel gezogenen Keim¬ 
lingen kausal in Wechselbeziehung stehen. Der diesbcziigliche Versuch 
wurde folgenderweisen ausgefiihrt.' 

MATERIAL UND ’ METHODTK 

Fur diese Untersuchungen wurden die Keimlinge von Vida Faha ver- 
wendet, und in Sandkulturen gezogen. ‘ Die Temperatur des Dunkelzimmers 
stand oline grossere Schwankungen durchschnittlich auf 18"-"SOX, 

Die Bestimmung der Menge Askorbinsaure in der reduzierten und ge- 
samten Form wurde in gleicher Weise durcbgefuhrt, wie es bei dem vor- 
hergehenden Versuebe (Koizumi und Kakukawa ’40) der Fall war. Zur 
Bestimmung des reduzierenden Zuckers und der Saccharose in Kotyledonen, 
Stengeln und Wurzeln werden ^ bis 10 gr frischen Materials genommen, 
und von ihnen erst die Zuckerarten mit 95^igem Alkohol extrabiert Da- 
bei muss darauf geachtet werden, dass zum frischen Material ein bestimmtes 
Volumen von 95?^igem Alkohol zugegeben wird, damit die Konzentration 
des Alkohols nach Mischung des im Material enthaltenen Wassers noch 
etwa 80 9^ betragt Sowohl die Extraktion des reduzierenden Zuckers 
und der Saccharose als auch die hydrolyse der Saccharose und die Be- 
stimraung der Starke' wurden nach den offiziellen Methoden, welche von 
A.O.A.C. (Methods of , Analysis of the Association of Official Agricultural 
Chemists, 4th edition, 1935) empfohlen wurden, durchgefiihrt. Alle Zucker¬ 
arten wurden jodometrisch durch HAGEDOEN-JENSENsche Methode bestimmt. 
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Wenn das Material aus dem Dunkelzimmer herausgebracht ist, mdssen 
die Bestimmung der Askorbinsaure und die Extraktion der Kohlenhy.drate 
so schnell als moglich vollendet werden, um die durch die Belichtung her- 
vorgehende Clilorophyllentstehung, welche Assimilation zur Folge hat, zu 
verm ei den. 


ERGEBNISSE 

I. Verdnderungen des Askorbinsaure- und des Kohlenhydratgehalts in 
den Keimlingen. 

in) Bei Kotyledonen 

Die aus diesen Untersuchungen erhaltenen Daten sind in Tabellen 1 
und 2 zusammengestellt und in^ Abb. 1 und 2 graphisch wiedergegeben. 

Uber den Wechselbezug bei Vida Faba von Wachstum einerseits, 
Askorbinsaure- und Kohlenhydratgehalt andererseits lasst sich nach diesen 
Ergebnissen folgendes sagen : Im Gegensatz zur allgemeinen Behauptung,. 
dass sich keine Askorbinsaure in ruhenden Samen befinde, wurde in diesem 
Versuch das Vorhandensein der Askorbinsaure, allerdings nur in vollstandig 
reduzierter Form, bei den ruhenden Samen (Wassergehalt 17?^)' nachge- 
wiesen. Der Askorbinsauregehalt in den Kotyledonen stieg plotzlich bis 
■zum vierten Tag nach der Aussaat, um sich danach stetig wieder zu ver- 
ringern. Trotzdem konnte ein abermaliger Anstieg dadurch wiederge- 
schaffen werden, dass die Keimlinge vom dreizehnten Tage mit Hilfe einer 
Mazdalampe (200 W) im Abstande von 60 cm durch eine dicke Wasser- 
schicht be^lichtet warden. Dabei schien es mir von Bedeutung, dass sich 
zur Zeit der plbtzlichen Steigerung des Gehalts an Askorbinsaure zuerst 
Hypokoty] und dann Epikotyl ehtwickelten. Die erhebliche Erhbhung der 
Askorbinsaure nach der Belichtung ’ diirfte wahrscheinlich zu deren Um- 
wanderung von den Stengeln zu Kotyledonen ziigeschrieben werden, weil 
die Stengel ergriinten, wahrend dies bei den Kotyledonen nicht der Fall 
war, sodass keine Assimilationsfahigkeit erwartet werden konnte. 

Was nun die Veranderungen des Kohlenhydratgehalts anbelangt, so 
lassen uns die hier erhaltenen Ergebnisse auch folgendes erkennen: Der 
Starkegehalt in den Kotyledonen sinkt stetig nach der Aussaat, was ohne 
weiteres dadurch begreiflich ist, dass bei der Keimung die Starke zu anderen 
Kohlenhydraten, die als Energiequellen und auch zur Bildung von neuen 
anderen StofiEen verbraucht werden,' umgesetzt wird. Der Gehalt an 
reduzierendem Zucker nahm allerdings nach und nach mit dem 
Wachstum des Keimlings zu. In bezug auf den Saccharosegehalt verhielt 
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I'auelle 

Verdhderungen des Askorhinsd'ure- und dcx Kohlenhydrnt- 






Askorbinsiiure in mg/gr 


Tage nach 
Aussaat 

Wasser 

in 

auf 

Friscbgewicht ' 

auf 

Trockeng<‘wit*hl 



Reduziert. 

Oxydiert. 

Gesamt. 

Reduziert. 

Oxydiert. 

(^esanit. 

0 

17,3 

0,021 

_ 

0,021 

0,025 


0,025 

1 

51,0 

0,030 

0,017 

0,047 

0,061 

0,035 

0,096 

2 

53,2 

0,040 

0,016 

0,056 

0,086 

0, 033 

0,119 

3 

53,7 

0,224 

0,032 

0,256 

0,484 

0,069 

0,553 

4 

58,5 

• 0,249 

0,034 

0,283 

0,601 

0, 062 

0, 663 

5 

57,4 

0,257 

0,025 

0,282 

0,602 

0,059 

0,661 

6 

62,5 

0,181 

0,010 

0„191 

0,481 

0, 029 

0, 510 

7 

61,8 

0,150 

0,026 

0,176 

0,393 

0, 069 

0,462 

8 

66,3 

0,134 

0,025 

0,159 

0,397 

0,065 

0,472 

9 

67,9 

0,136 

0,011 

0,147 

0,425 

0,034 

0, 459 

10 

70,1 

0,096 

0,035 

0,131 

0,322 

0,117 

0,439 

11 

69,4 

0,113 

0,027 

0,140 

0,369 

0,089 

0, 458 

12 

68,2 

0,132 

0,019 

0,153 

0,414 

0,052 

0, 4(i(i 

n3 

— 

-- 

— 

— „ 

... . 



14 

69,5 

0,153 

0,059 

0,212 

0,5-16 

0,157" 

0, 693 

15 

— 

— 

-— 

— 



.. 

16 

66,5 

0,176 

0,033 

0,209 

0,575 

0,109 

0, ()8I. 


am Belichtung begann 



Abb. 1. VerSndemngen der Askorbinsauregehalte von Kotyledonen^ Stengcliv 
und Wurzeln der im Dunkel gezogenen Keimlinge. Bei J- bigann Belicbtung. 
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1 . 

gehalts in Kotyledonen wahrend der Keimmig 


Menge 

redu/.ierter 

Starke 

in fo 

Reduziercnder Zucker 
.in 

Saccharose in 

Form ^ 

Gesamt- 

uuf 

auf 

auf 

auf 

auf 

auf 

Frisch- 

Trocken- 

Frisch" 

Trocken- 

Frisch- 

Trocken- 

menge 

gewicht 

gewicht 

gewicht 

gewicht 

gewicht 

gewicht 

100, 0 

41,9 

50,6 

0,38 

0,46 

2,07 

2,43 

03, 3 

21,4 

43,8 

0,40 

0,81 

2,06 

4,20 

72,8 

21,7 

46,3 

0,42 

0,90 

2,35 

5,02 

87,6 

19,5 

42,0 

0,39 

0,83 

2,06 

4,45 

88,3 

20,1 

48,4 

0,40 

0,95 

2,44 

5 ; 87 

91,1 

17,3 

46,7 

0,45 

1,05 

2,14 

5, 01 

94,4 

16,0 

42,6 

0,44 

1,18 

1,74 

4, 64 

85,1 

14,2 

37,0 

0,46 

1,21 

1,92 

5, 02 

84,2 

14,3 

42, 5 

0,42 

•1,24 

1,71 

5,08 

92,7 

12,5 

39,0 

0,44 

1,35 

1,72 

5,37 

73, 3 

10,9 

36,6 

0,53 

1,77 

1,70 

5, 69 

80,7 

86,9 

78, 9 

84,2 

11,3 

36,9 

0,43 

1,42 

1,73 i 

5,66 

9,6 

30,2 

0,47 

.4,46 

1,51 

4,76 



Abb. 2. Veranderungen der Kohlehydratgehalte von Kotyledonen der im 
Dunkel gezogenen Keimlinge. 
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es sich ganz anders als mil den obcn genannten beideii Substanzen, und 
zwar erreichte er in den ersten Stadien der Keimlingseniwicklung einen 
Maximumwert, um dann bestandig zu sinken. Vergleichen wir diese Tat- 
sache mit dern Askorbinsauregchalt der Kotyledonen, so isl es scilir wahr- 
scbeinlich, dass ein gewisser Parailelismus zwischen dem Askorbiusaure- und 
Saccharosegehalt besteht. Schliesslich muss betont werden, dass sich am An- 


Tage 

nach 

Aussaat 


4 

5 

6 
. 7 

8 

9 

10 

11 

12 

ns 

14 

15 

16 


Tabem.e 


Veranderungen des Askorhinscmre- und das Kohlanhydrat- 


Lange der 



AskorbinsSlure in mg/gr 

* 






Epiko- 

tylen 

Wasser 
in ?o 

auf Frischgewicht 

auf Trockengewicht 

. in cm 


^Reduziert 

Oxydiert. 

Gesamt. 

Reflirzi(‘ri. 

OxydiiTt. 

■ 0,7 

90,4 

0,697 

0,117 

0,814 

7, 258 

i,2a() 

3,9 

0,580 

0,131 

0, 711 

5,048 

1,325 

7,6 


0,452 

0,045 

0, 507 

4,818 

(),4(>9 

11,1 


0,417 

0,088 

0,505 

4, 788 

1,010 

: 14,7 

91,3 

0,322 

0,042 

0,364. 

3, 597 

0,582 

; 15,5 


0,333 

0,051 

0,384 

3,823 

0, 585 

i 16,6 

91,8 

0,322 

0,050 

0,372 

3, 807 

0,71-5 

17,7 

0,325 

0,042 

0 ,IKi? 

3,978 

0, 514 

19,3 


0,303 

0,043 

0,345 

3, 709 

0,526 

— 


0,437 

0,035 

0 ,473 

5,3!« 

0,444 

i- 

91,8 

0,442 

0,070 

0,512 

5,412 

0,849 


Tabki-i.e 

Verandarun^n des Askorhinsdure- und des Kohlanhydrat- 
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fang der Keimung Dehydroaskorbinsaure verhaltnismasslg reicblich voifindet. 
(b) Bei Keimstengeln und -lourzeln 

Die Bestimmung der Askorbinsaure wurde bei den Stengeln (Epikotylen) 
in dem Entwicklungsstadium wm vierten Tag nach der Aussaat an und 
bei den Wurzeln (Hypokotylen) vom dritten Tag an ausgefOhrt. Aus den 
Ergebnissen, die in Tabellen 2 und 3 zusanimengestellt sind, gelit hervor, dass 

2 . 


gehalts in Epikotylen {Stengeln) wahrend der Keimung 



Menge 

Starke 

in 

Rcduzierender Zuckcr 

Saccharose in 

— 

redu/ier- 


^ —-- 

in J’tf) 



ter 

auf 

auf 

auf auf 

auf auf 


(Jesamt- 

Frisch- 

Trocken- 

Frisch- Trocken- 

Frisch- I'rockcn- 

Gesanit. 

menge 

gewicht 

gewicht 

gewicht gewicht 

gewicht gewicht 

8,488 

85, 6 





7,414 

81,6 . 





5,287 

91,1 





5,798 

82,6 





4, .179 

88,5 





4,409 

86,7 

48,0 

55, 1 

2,36 27,03 

0,08 0,95 

4, 558 

83,6 





4,4.92 

88,6 





4,285 

87, 6 





— 

— 

50,3 

61,4 

1,60 19,55 

0,22 2,66 

5,774. 

92,4 





6,261 

86,4 





3. 

gehalts 

in Hypokotylen {Wurzeln) wahrend der^Keimwii 

(Y 

S , 


Menge 

Starke 

in % 

Reduzierender Zucker 

Saccharose in % 


reduzier- 



in % 




auf 

auf 

auf auf 

auf auf 


jf ^ i V / 

Frisch- 

Trocken- 

Frisch- Trocken- 

risch- IVocken- 

(iesumt. 


gewicht 

gewicht 

gewicht gewicht 

gewicht gewicht 

9,842 

52,5 





11,330 

82,6 





9,156 

78,4' 





9,041’ 

75,5 - 





7,754 

85,2 





7,916 

76,3 





6, 357 ’ 

86,6 





6,327 

8 -1,1 

53,3 

79,9 

0,93 13,94 

0,21 3,19 

6,418 

80,5 





6,985 

77,4 





' 6,687 

78,6 





— 

— 

56,6 

83,4 

0,65 9,57 

0,88 12,90 

6,224 

79,2 





6,461 

76,5 
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der Askorbinsauregehalt sowohl bei Stengeln als aucli bei Wurzein schon 
am vierten cder fiinften Tag den Maximiiniwert erreicht, um dann scbm^ll 
abzunehmen. Der Verlust an Askorbinsaurc in Stengeln nnd in Wiirzcdn 
verhielt sich parallel zu dem in den Kotyledonen (vergl. Al)l). 1). 

Die ausserordentlich hohe Anhaufung der Askorbinsaurc in Ivpikotyl 
und auch in Hypokotyl im ersten Stadium ihrer Kntwicklung gcTade zur 
Zeit des Anstiegs des Askorbinsauregehaltes in den Kotyledoium liihii uns 
zur -Vermutung, dass die Askorbinsaure eine gewisse HedeiUung iiir die 
Bildung dieser Organe besitzt. Neuhauer (’39) kam ebenfalls zu d('rsell)en 
V ermutung. 

Der StM<:e“ und der Saccharosegehalt in Stengeln und auch in Wurzein 
nahm, im Gegensatz zur Verminderung in den Kotyledonen, mit (hr Zdt 
zu, wahrend der Gehalt an reduzicrendem Zucker in bcidcm ahnahm. 
Anderseits stieg der Askorbinsauregehalt besonders in den St(mgeln Ixd 
Belichtiing der Keimlinge, ganz wie in den vorigen Vcrsuch(m an den 
Kotyledonen, mit dem gleichzeitig erfolgten Krgriinen auf, 

2. Die Verteilung der Askorbinsaure in Keimlingen^ besonders in 
Stengeln und Wurzein, 

Waiter wurde die Verteilung der Askorbinsaure in Stengeln und Wur¬ 
zein untersucht. Die erhaltenen Ergebnisse sind in Tabelle 4 wiodergegelxm. 


Tabelle k 

Verteilung der Askorbinsaure in Keimlingm, 
he^onders' in Stengeln and in Wurzein 


Unter- 

suchte 

Teile 

4J 

CD r- 

CO tfl 

f- « 3 

CD " 0 
w ' 

CO - 

luU 

AhI 

Frisch 

OxyO. 

corbinsiui 

in mg/Kr 
auf I’rockcntgc' 

i Osvth 

wiclU 

Mc'nw*' 

O'™) 

Ckm.iiuI- ' 

— 













7 

91,3 

0,473 

0,005 

0,538 

5, .'WO 

0,7'17 

(5, 177 

87, 9 



9 

91,3 

0,4H5 

0, 129 


5,508 

l.,478 

0,910 

80,2 



iH 

9l.,« 

0,384 

{),063 

0,447 

4,700 

0,771 

5,'171. 

85,9 

W) 

c 

o 

1.7 

91,8 

0,431 

0,098 

0,529 

5,200 

1,303 

(yl()2 

81,4 

3 

m 


3 

91, 3 

0,289 

0,057 

0, 340 

3,320 

0, {>52 

3,972 

83,0 


CLi' ^CU 

9 

91,3 

0,270 

0,077 

0,347 

3,000 

0,984 

3,984 

75,3 



13 

91,8 

0, 259 

0,034 

0,293 

3,1,70 

0,410 

3,580 

88, 5 

_ 

P 

17__ 

91,8 

0,305 

(), 049 

0,354 

3,721 

0,597 

4,318 

"8C), 2 



7 

93,3 

1 0,293 

0,159 

0,452 ' 

4,393 

2,384 

(5,777 

04,8 



9 

93,3 

‘ 0,318 

0,097 

0,415 

4,768 

1,454 

(5,222 

70, 0 



13 

93,3 

0,270 

0,104 

0,374 

4,030 

1,552 1 

5,582 

72,2 

i 


17 

93,3 

0,354 

0,115 

0,409 

5,209 

1,091 

(5,900 

75,5 

a 

CD 

1 . 

7 

93,3 

^ 0,382 

0,042 

0,424 

5,727 

0,630 

(5,357 

90,1 


-w 


93,3 

1 0,420 

0,287 

0,707 

6,297 

4,303 

1.0,(500 

59,4 


CO 

13 

93, 3 

1 0,373 

0,077 

. 0,450 

5,567 J 

1,149 

(5,71(5 

82,9 



1,7 

93,2 

1 0,498 

i 0,082 

0,580 

7,331 

1,211 

8, .542 

85,8 
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Es geht aiis diesen Ergebnissen bervor, dass sich sowohl bei dem oberen 
iind unteren Teil des Stengels als auch bei der Wurzelspitze und -basis 
dbereinstimmend der hohere Askorbinsauregehalt gerade in den Regionen 
der hdheren Wachstumsaktivitat findet. Diese Tatsache wurde auch schon 
von Giuoud (’38), Reid (’37), Moldtmann (’39) und Neubauer (’40) be- 
obachtet. Reid und Neubauer schrieben die an den Wurzelspitzen ge- 
fundenen hoheren Askorbinsaurewerte der Zellaktivitiit zu, nicht wie Giroud, 
der sie dem Ergrilnen der Wurzein zuschrieb. 

5. Einfluss der Entfernung der Kotyledonen auf den Askorbinsdure- 
gehalt des Stengels und der Wurzel 

So entsteht nun eine Frage, inwieweit der Askorbinsauregehalt des 
Stengels und der Wurzel durch die Entfernung der Kotyledonen beein- 
flusst wir’d. Wie zu erwarten ist, kommen die Keimlinge nach Entfernung 
der Kotyledonen durch Nichtlieferung der Reservestoffe mit der Zeit etwas 
zum Einschrumpfen. An solchen Keimlingen wurde zum Vergleich mit 
den normal entwickelten der Gehalt an Askorbinsiiure unlersucht. Die er- 
haltenen Ergebnisse sind in Tabelle 5 zusammengestellt 


Tabelle 5. 

Askorbinsauregehalt des Stengels und der Wurzel 
nach Entfernung der Kotyledonen 


<u 

bf} 

c 


I 


^ 1 

«Ll M 

1j 

C no 
0) g 


u 

0) • (5 

auf F 

As ko tin ns Sure, in mg/gr 

ris(4igewicht i auf Trockengewicht 

cd <f. 



E- 

t> -S 

Ked. 

Oxyd. 

G<‘- 

samt. 

Keel. 

Oxyd. 

' Ge-" 
samt. 

I 

I 12 

i 

2 

B(4iaiKl(4t 


0,394. 

0, 052 

0,44.6 

4., 365 

0,571 

4, 936 

Kontrolle 


0,4.40 

0,042 

0,4.82 

4,856 

0,d«0 

5, 336 




91,0 





- . 

. „ . 

i 

6 

Behan8(4t 


0,365 

0,036 

0,401 

4,041 

0,394 

4, 335 

KontrolU^ 


0,384 

0,022 

0,406 

4,252 

(),JJ44 

4,4.<)(i 

i o 

2 



0,330 

0,086 

0,416 

3,875 

1,013 

4,888 


KontroUe 


();384 

0,115 

0,499 

4,506 

1,35/1 

5,860 




91,5 



— 



16 

6 

Behand<*lt 

0,230 

0,080 

0,310 

2, 703 

0,910 

3, 643 

Kontrolle 


0,305 

0,118 

.0,423 

3,579 

1,387 

4,966 


Mcnge 
rcdir/aer- 
tor Form.^^ 
Gesamt- 

88,3 

91,8 

91,0 
94s 0 

' 79,3 

77,0 

74,^ 

72,1 


Aus Tabelle 5 ist ersichtlich, dass der Askorbinsauregehalt sowohl des 
Stengels als aucji der Wurzel der behandelten Pflanzen im Vergleich mit 
dem der intakt gebliebenen geringer wird. Beachtenswert ist es aber, dass 
der Unterscbied im Askorbinsauregehalt zwischen den ihrer Kotyledonen 
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beraubten und der intakt gebliebenen Pflanzen eben bei den Wurzeln 
grosser als bei den Stengeln ist. 

4. Askorbinsaure- und Kohlenhydratgehali in dim, Kotyledimen nach 
Entferming des Stengels oder der Wurzel 

Wir kommen nun zur Betrachtung, inwieweit der Gehali an Askorbin- 
siiure nnd an Kohlenhydraten in den Kotylcdonen iiarh baitbH'iiung des 
Stengels oder der Wurzel beeintrachtigt wird. Der diesbeziigliche V(n‘sueh 
wurde wie iolgt ausgefiihrt. Am siebenten Tag nach d(ir Anssaat wurd(^ 
der Stengel oder die Wurzel der Keimlinge abgeschnitlen. zwcnlen 

und achten Tag danach warden die Bestimmungen der AvSkorbinsaure und 
der Kohlenhydrate durchgefiihrt. Die Ergebnisse sind in Tabelh^ (i zu- 
saminengestellt. 

Der Unterschied im Askorbinsauregebalt zwiscben den operierten und 
den intakt gebliebenen Pflanzen ist am zweiten Tag noch nicdit nennens- 
wert, erst am achten Tag ist er betrachllicher ausgefallen, indem der G(v 


i Tai^kllic 

Askorbinsdure- und Kohlenhydratgehali: der Keim- 




Tage 

nach 

Aussaat 

Tage 





Askerbmslim’e in 



nach . 
Behand- 
lung 


Wasser 
in ^ 

auf 

Red. 

Fri8chge\ 

Oxyd. 

vidit 

Ges^amt. 

auf 

1 lied. 

u 

a; 

Xi 

o 

net 

CL) 

9 

2 

Behandelt 

Kontrolle 

m, 3 

i 

0,228 
0,188 

0,028 
0,039 

0,25(1 
0,227 

i 0,077 
0,558 

CO 

o 

15 

8 

Behandelt 

Kontrolle 

70,4 

0,157 
0,110 

, 0,041 
0,009 

0,198 
0,119 

0, 5;l() 
(),:i;!7 


'Ij 

ho 

9 

2 

Behandelt 

Kontrolle 

91, :j 

0,4.70 
0,519 

0,008 
0,04.0 

0,54.4 
0, 505 

5,404 
5,901 

1 

<1? 

cn 

15 

! 

liehandelt 

Kontrolle 

91,8 

1 0,349 
0,220 

0,039 

0,081 

0,388 

0,301 

4,201 

2, OHO 

a> 

X 

1 

i 

O I 

1 

cu 

9* 

2' 

Behandelt 

Kontrolle 

66,3 

0,180 
0,188 

0,037 
0,039 

0,223 

0,22.7' 

0,550 

0,558 

s 

1^ 

S bfi 

! 

O 1 

15 

8 

Behandelt 

Kontrolle 

70,4 

0,170 
0,110 

0,051 

0,009 

' 0,221 
0,119 

0,574 

0,337 

0 ) S 

cn 

f—4 

CU 

1 NI 

9 

2 

Behandelt 

Kontrolle 

93,3 

0,643 
0,671 

. 0,131 
0,165 

0,774 

0,830 

9,640 
10,052 

c 

o 

> 


15 

1 

8 

Behandelt 

Kontrolle 

93,2 

0,252 
j 0,294 

0 , laa 

0,077 

0,390 

0,;371 

3,711 
4,330 
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halt an Askorbinsaure bei operierten Kotyleclonen grosser war als der, 
der an den Kontrollen aufgewiesen* wurde. Abgesehen von einigen Aus- 
nahmen war der Kohlenhydratgehalt in Kotyledonen von operierten Pflanzen 
im allgemeinen ebenfalls grosser als der von iiormalen. Es inuss hierbei 
darauf liingewiesen werden, dass am achten l^ag naeh der Beliandlung 
einige Krsatzsprossc odea* Ersatzwurzeln ins Wachscni kamen. Dies stcht 
sehr wahrscheinlich im Zusammenhang mit der Tatsache, dass der Askorbin- 
sanregehalt in den Kotyledonen der Pflanzen nach Entfernung dor normalen 
Sprosse unmittelbar vor der Ausbildung neuer Sprosse auf ein zweites 
Maximum ansteigt. 

Wenn man die Zahlenwerte der Tcibellen 1 und 6 verglcicht, so wird 
es ersichtlich, dass sich die Annahme Nkubaueks fiir die Kolylecloncn, deren 
Epikotyl abgeschnitten wurde, auch in clem Falle beslatigt findet, wo den 
Kotyledonen die Wiirzel entfernt wurde, woil sich in unseren Versueben 
der Askorbinsauregehalt der von Stengel odor Wurzel getrennten Keim- 
linge gerade am achten Tag gleichwohl grosser als der dor Kontr’olle auf- 


6 . 

linge nach Entfernung der Slenge.ln oder der Wurzdn 


mg/gr 


Mcnge 

r(Hlu/ier- 

Starke 

in ''a; 

Keduzienuidei- 
Zuck(’r in t'o 

Saccharose in fAJ 

*Trockengewicht 

l;er Form 

auf 

auf 

auf ! 

auf 

' auf j 

auf 



Frisch- 

Trocken- 

Frisch- ; 

Trocken- 

Fris(4i» 

Tro<;k<ui- 

Oxyd* 

(lesamt. 

Menge 

gewicht 

gewicht 

gewicht j 

gewicht 

gewicht 

g(*wicht 

0,083 

0,760 

89,1 

17,6 

52,3 

0,40 

1,18 

' 1,82 

5,39 

0, lU 

0,672 

83,1 

13,5 

46,2 

0,64 

1,88 

17 

9,35 

0, .139 

0,669 

79,3 

9,0 

30, 1 

0,53 

1,79 

2,12 

7,16 

0,065 

0,4.02 

83,9 

1.1, « 

39,6 

o,4:( 

1,43 

1,56 

5,25 

0,782 

6,24.6 

87,5 






• 

0 , r >26 

6, -187 

61,9 







0 , r>7(> 

4,737 

89,9 







0,983 

3,6(59 

73,2 




i 



0,112 

0,662 * 

83,2 

10,5 

48,7 

0,51 ’ 

1,49 

3, ()2 

10,68 

0,114 

0,672 1 

83,1 

Ki, 6 

40,2 

0,04 

1,88 

3,17 

9,35 

0,172 

0,746 

77,0 

14,1 

47,4 

0,47 

1,59 

2,68 

9,02 

0,065 

0,4.02 

87,5 

11,8 

39, 6 

0,4:1 

1,43 

1,56 

5,25 

1,964 

11,604 

83,1 . 







2,476 

12,528 

80,2 







2,028 

5,739 

64,7 







1,128’ 

5,458 

79,3 
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wies. Diese Tatsache kann uns zur Annahme fiihren, dass der grdssere 
Askorbinsauregehalt im Stengel oder m der Wurzel behandeller Pflanze 
auf ibre Anhaufung gerade in den Kotyledonen zAiriickgefiihrt werden 
darf, indem erst danacli einiger Anteil dersclbcn in die betrdlendcn ()rgalH^ 
verscboben wird. 

Trotx dieser bei uns vorliegenden Ergebnisse bleibt noch iinerkbirt, oh 
der Stengel bzw. die Wurzel der im Dunkel gezogenen Pllan/xm dk) bahig” 
keit der Askbrbinsauresynthese besitzt, oder die Askorbinsaure, die diese 
Organe enthalten, nur von den Kotyledonen herriihrt. 

BESPRECHUNG DER ERGEBNLSSEN 

Moldtmann (’39) konnte keine Askorbinsfiure in rubenden Samen nacli- 
weisen. Giroud (’38) allerdings erwahnte, dass sich in den Samen von 
Tomate und Paprika eine betrachtliche Menge vorlindet. Nach incinem 
Versuch an Vida Faba findet sie sich ebenfalls massig vor, und zwar in 
vollstandig reduzierter Form. Dabei betrug der Wasscrgchalt der Samtm 
imgefahr 17?^. 

Was den Askorbinsauregehalt der Keimlinge anbelangt, so sind bishcr 
zahlreiche Untersuchungen in der Literatur mitgeteilt worden. Ks wurde 
ja schon angenommen, dass die Askorbinsaure in enger licziehung zii 
Wachstum und Keimung steht (Euler und Klussmann *33, Ray ’34, v* 
Hausen ’35, Reid ’38, Neubauer ’39 u.s. w.) Aus meinem Versuch isi 
hervorgegangen, dass sich zur Zeit des plbtzlichen Anstiegs im Askorbin- 
sauregehalt der Kotyledonen in den ersten Stadicn dor Keimlingsentwick-* 
lung zuerst Hypokotyl und dann Epikotyl entwickelt. Ahnlicbc Tatsaclum 
warden scbon von Reid (’38), Moldtmann (’39) und Neubauer (\39) Ixv 
obachtet. Nach Nkubauers Beslimmungen des Askorbinsauregehalles (kn*' 
Kotyledonen in versehiedenen Stadien der Keimlitigsentwicklung wird (dn 
Maximum im Askorbinsauregehalt unmiitclbar vor der Nelxsuvurzcdlnldiuig 
erreicht. In meinem Versuch wurde ebenfalls eine ganz denumisprcu’lKmcie 
Tatsache gefunden. Aus diesen Befunden geht hervor, dass die Askorl)in- 
saure der Kotyledonen einen notwendigen Faktor fiir die Keimung dar- 
stellt. Das geht auch daraus iiberzeugend hervor, dass die Anhaufung der 
Askorbinsaure gerade zur Zeit der Ersatzsprossen-bezw. der ErsatzwurzelenF 
wicklung nach der Entfernung . des Stengels oder der Wurzel, gefunden 
wurde. 

Der Gehalt an Starke nimmt mit der Zeit ab und der an reduzierendem 
Zucker verbalt sich gerade umgekehrt. Bei der Saccharose ist die Sachc 
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ganz anders als in den beiden obengenannten Fallen, indem ihr Gehalt 
gerade im ersten Stadium der Entwicklung einen Maximumwert erreicht, 
urn dann etwas zii sinken. Es scheint inir wahts(dieinlich, dass ein gewisser 
Farallelismus zwischen dem Askorbinsaure- und dem Saccharosegelialt in 
den Kotyledoncn besteht. Diese Tatsachi? sleht wahrscbeinlicli mit den 
von Rubin und seinen Mitarheiteim (’39) und Tadokoro und Nisida (’40) 
ausgefiihrfen Be()l)achiongen im Einklang. Rubin und seine Mitarbeiter 
berichtetcn, dass, wenn die Saccharoseldsung in den Weizenkeim drang, 
sein Askorbinsauregehalt zunahm. Als eine Ursache, weshalb bei niedriger 
Temperatur die Saccharosebildung der jungen Pflanzen von Zuckorniben 
imd Zuckerrohr zunimmt, fiihren Tadokoro und Nisida die Tatsaclie an, 
dass bei der genannten Bedingung vvenig Saccharose in Askorbinsaure ilber- 
gehen kann. Andererseits fiihrt die Zunahme des Saccharosegnhaltes, die 
durch das Huoreszic'rende Reizmittel hervorgerufen wircl, gleichzeitig ziir Zu- 
nahine des Askorbinsauregehaltes. Im Zusammcnbang mit diesen Befunden 
interessi<Tt niich dor Versuch von dAMi^:s (’40), der dem Koblenhydrat- 
sloffwechsel box G<‘rstenkoim!ing(‘u gewidnul isl. Kr gelangte zum Schluss, 
dass sich b(ii der Keimung die Veranderung d<T Kolilenhydraixi deutlieher 
und sclineller im Sacxdiarosegi'halt als in anderen^ Ziu'kerariim spiegelte 
und diesci* Zucker fiir die Atmung und dem Aufbau des Zellwandmaterials 
von grdsster Bedeulung ist. Auch die Befunde Bukatschs (’39 und ’40) 
erregen in dieser Beziehung mein Interesse, dass namlich durch Zufuhr 
von Askorbinsaure neben der Forderung der Assimilation aucji die Atmungs- 
steigerung fiir Wasserpflanzxm fcistgestellt u^erden konnle. 

Gar (’38) untersuchte die Einwirkung der organisehen Siiure auf die 
Keimung, das Wachstum und den Askorbins’auriigehalt dd* Gernstenkeim- 
linge und karn zum I^Vgebnis, dass die verscbiedime Wirkung der einzelnen 
Siiure und ihr Zusammenhang mit der Zunahme* des Cehalts an Askorbiiv 
saure dc'r Kcumlinge eine komplizierte Bi^zkdiung zwischen diesen und 
einem die Askorbinsiuire Ix^herrschenden System ('rkenpen liessem 

Nun kommt in Frage, ob Epikotyl und Hypokotyl dia* im Dunkcsl ge« 
zogenen Keimpllanzen die Askorbinsaure aus d(m Zucker, cler von den 
Reservestoffbehaltern, den Kotyledonen, her geliefert wird, synthetiscli zu 
bilden verraogern Clark (’37) meinte, dass in der Coleoptilspitze die 
Synthese der Askorbinsaure vor sich ging. Gegen die Basis hin nimmt 
der Gehalt an Askorbinsaure ■■■'nach'seiner Vermutung zwar unter der 
Wfirkung eines Enzyrns — ab, Auch in' meinen Versuchen liegen ahnli^he 
Verhaltnisse vor, indem der Askorbinsauregehalt sowohl in Epikotylen als 
auch in Hypokotylen gerade in den Regionen mit grosster Zellaktivitat 
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sich vermehrt. Dies wurde ebenfalls von andcren Auioren heobachtet 
(Giroud ’38, Reid ’37, Moldtmann ’39, Neubauer ’49 ii.s. w.)* 

Die Ergebnisse, dass die ilirer Kotylcdonen l)eraul)tc Kc'inipllanze (dneii 
geringeren Askorbinsanregehalt sowohl in Epikotyl als aueli in Ilypokolyl 
im Vergleich ziir normal entwickelten wieder spiegeli, lasseii niis die brayc^ 
aufwerfen, ob dieser geringere Gehalt an Askorbinsauro eniw(Hl<n* nur dinn 
Ausfall der Askorbinsaureabwanderung aus den Kotykaloncm od<'r aucli 
der Unmbglichkeit der Askorbinsauresynthese aus (En Keservestollen zu- 
zuschreiben ist. 

Der Refund aus deni Versuche mit Keimpflanzen, deren Kpikoiy! od(T 
Hypokotyl beraubt worden sind, scbeint mir von Bedcutung. Darin ist 
klar gezeigt, dass dabei der Gehalt sow'ohl an Askorbinsaurc' (man vgl. 
Neubauer ’39) als auch an Kohlenhydraten in den Kotyledonon, und 
der Askorbinsaure auch im Epikotyl oder im Hypokotyl, In’ilKU' auslalli als 
der bei der Kontrolle. In ahnlicher Untersuchung gab Weisseniux'K (’10) 
eine Erklarung fur die Tatsache, dass die ihrer KotyDdorum beraubicii 
Keimlinge sich in bezug auf ihren Askorbinsiiuregehalt und ihrc^ Starke- 
bildung genau so verhalten wie Keimlinge mit reichlichem Samen‘R<\K(‘rve- 
stoff: Vielleicht verbrauchen sie infolge ihres geringen Wachsium und dvv 
zuriickbleibeden Entwicklung keine oder nur wenig Askorbinsaure. Uni 
diese Frage zu beantworten, muss man noch weiterc Untersuchungen an- 
stellen. ^ 

Durch die Belichtung der Keimlinge wurde ein erheblicher Anstic^g im 
Askorbinsauregehalt hervorgerufen. Diese Abliangigkeii d(\s Askorhinsiiurcs 
gehaltes von der Photosynthese geht auch aus den Mitteilungcm von 
mchreren Autoren (Moldtmann ’39, Sitgawaha ’39, Webi^r MO, a. In, 
Wkissenbock ’40 u. s. w.) hervor. Weber (’40 a.) beobachtc'ie, class die 
Erhbhung des Askorbinsaurcgehaltes der bei niedriger TempcuMtur dem 
Licht ausgesetzten Keimlinge parallel mit dor Steigerung ihrc's Karotinoid- 
gehaltes ging. Er nahm dabei an, dass das Licht auch l)ei nicTlriger 'IVne 
peratur die Karotinoid-Bildung fordert. Es ist nun von andc^ren Auioren 
erwiesen worden, dass ein ahnlicher Zusammenhang wic^ zwisclien Askortn'n- 
saure und Chlorophyll auch zwischen Askorbinsaure und Karoiin l)(‘$leht 
(Giroud ’38, Dischendorfer ’37, Neubauer ’39, Moldtmann ’39 u.s.w.). 
Mothes und seine Mitarbeiter (’39) untersuchten die Bedeutung der Karo- 
tinoide fur die Lichtausnutzung bei der Photosynthese. Virtanen und seine 
Mitarbeiter (’33) berichteten, dass das Karotin als ein wesentlicher Wachs- 
tumsfaktor der Pflanzen bettachtet warden kann und die Sebwankungen 
im Gehalt an Askorbinsaure in vieler Hinsicht denjenigen des Karotin- 
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gehalts ahnlich waren. Bei alledem bleibt nocb zu untersuchen, iiiwieweit 
die Askorbinsaure mit der Karotinoidbildung bzw. clem Kohlenhydrat*- 
stoffvvechsel bei der Keimung in inniger Bezielmng stelii. 


ZUSAMMENFASSUNG 

1. In riihenden Samen wird die Askorbinsaure niir in vollstiindig re- 
duzierter Form nachgewiesen, wahrend die Dehydroaskorbinsaure am An- 
fang der Keimung zuninimt, um spater abzunelimen. 

2. Irn Dunkel steigt der Askorbinsauregehalt der Kotyledonen pldtzlich 
bis zum vierten Tag nach der Aussaat, verringei't sich aber stetig wieder; 
die Belichtung der zu dieser Abnahme geneigten Keimlinge fiihrt einen 
abermaligen Anstieg herbei. 

3. Bei Kotyledonen, die im Dunkel gezogen wurden, weist der Starke- 
gehalt fortwahrendes Absinken auf und bcim rc'duzierenden Zucker ist 
gerade umgekehrtes giiltig. Der Saccharosegehalt verhalt sich ganz anders 
als diese Ix'idcai Fiilb', und zwar erreichte or gleich im ersten Entwicklungs- 
stadium nach der Aussaat (unen Maximumwert, urn dann etwas zu sinken. 
b]s ist sohr wahrscheinlich, dass ein Parallelismus zwischen clem Askorbin- 
sanre- und dem Saccharosegehalt l)esteht. 

4. Der Askorbinsauregehalt der Stengel (Epikotylen), der vom vierten 
Tag nach der Aussaat an bestimmt wurde, wies anfangs seinen Maximum¬ 
wert auf, um danacdi schnell abzunehmen. Bei den Wurzeln (Hypokotylen) 
wies der Askorbinsauregehalt, dessen Bestimmung vom dritten Tag nach 
der Aussaat an ausgefiihrt wurde, nach Erreichung des Maximumwertes 
auch einen schnellen Verlust auf. Bemcrkenswert ist die Tatsache, dass 
der Gehalt an Askorbinsaure sowohl bei Hypokotylen als uuch bei Epiko¬ 
tylen ausscrordentlich hcJher war als bei den Kotyledonen. 

5. Der Starke- und cler Saccharosegehalt in Stengein unci in Wurzeln 
nimmt, im Gegensatz zu dem der Kotyledonen, mit der Zeit zu, aber der 
Gehalt an recluzierendem Zucker nimmt in beiden ab. 

6. Der deutliche Unterschied im Askorbinsauregehalt zwischen den 
oberen und unteren Teilen des Stengels bzw. zwischen der Wurzelspitze und 
-basis deutet darauf bin, dass die Askorbinsaure den Regionen mit hdherer 
Wachstumsaktivitat reichlicher zur Verfugung gestellt wircL 

7. Der Askorbinsauregehalt des Stengels oder der Wurzel von Pflanzen, 
die ihrer Kotyledonen beraubt sind, ist geringer als der der Kontrolle. 

8. Der Unterschied zwischen den von Stengel oder Wurzel beraubten 
Kotyledonen und der Kontrolle in ihrem Askorbinsaure- und Kohlenhydrat- 
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gehalt wird, abgesehen von einigen Ausnahmen, mit der Zcit deutlicher. 

An dieser Stelle sei es mir gestattet, Herrn Prof. Dr. Y. Yama<iuti 
fur alle wertvollen Ratsclilage und fiir liebenswiirdige Revision dk'ser Ar¬ 
beit meinen tiefgefuhlten Dank auszusprechon. 

Ebenfalls mochte ich auch hier Herrn ausserord(Hitliehe!n l*rof. Dr. I\ 
Kodizumi, der mich bei der Ausfiihrung dieser Arbeit slots giitigsl unior- 
stiitzt hat, meinen besten Dank fiir alle Freundlichkcit ausspreeln'in 
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INTOOOUCTION 

Some species that belonpj to the genus Spirorlm, rather common in the 
neighbourhood of the Asamushi Marine Biological Station, ai'C met with 
in such places as the shallow tide-pool, etc. lliey are found attached to 
the algae, especially to Sargai>s 2 mL It is often noticed that many of 
S'pirofhii enter into the aquarium together with thc^ seawater induced, and 
thus they attach to the glass wall of the vessel. 

According to Mr. Keizo Takahashi, one of the authorities working 
on the Polychaetous Annelid,* it is said that the Spuvrbis of Japan is not 
yet fully studied from the ecological and systematic point of view. A 
very common specic^s found on Sargassum was first reported from Japan 
as a new species under the name , of Spvmrhis by Cathaun IhiSH 

in 1904. But no further reports on the same species have been appeared 
till the present time. 

On the other hand, it is generally observed that if some (luantity of 
seawater taken from the seashore is put in a glass vessel and left it (luicjtly 
for several days, then a numl)er of white spots will appear on the glass 
wall and they are identified to be cither Spirorlm or Serpula, 

Some observations dealt with in thcj present pape^r had been carried 
out by the present author, using such materials mentioned just above, 
daring the period extending from the summer of 1938 to July of 1939 
at the Asamushi Marine Biological Station. 

Before going further, the writer wishes to express his sincere thanks 
to Prof. Dr. Sanji Hozawa for the kind guidance given to the writer 
during the course of the present study, and his gratitude is also paid to 
Mr. Keizo Trkahashi of Tokyo Bunrika University for the kindness given 
to the writer in Jdeniifying the species. 
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I. THE DESCRIPTION ON THE SPECIES OF SPIRORBIS, 

FOUND IN THE NEIGHBOURHOOD OF ASAMUSHI 

There may be found several species of Spirorhi.'; living in the; neiglibour- 
hood of the Asamushi Marine Biological Station, among which about 1 
species are rather common, and their morphologic’al cbarailt'riKtics art* 
shown in the following and in Fig. ,1. 



Fig. 1. Morphorogical charactcristira sIkwih l^y the four .siiecios 
Spirorhis common in the neighbourhood of Asamushi. 

A, Spirorbis argutus Bmn; Fh Spirorhis np, Z; Spirorhis »\k I; 

0, Spirorbis pagenstecheri Quatikfacsks. 

i) Spirorbis sp. No. 1: With a left handed spiral sh(;ll. I’lie c(5nt<jr 
of the spiral inclines rather .sharply. Body is reddish orange in colour, 
being distinctly different from that of Spirortns argutus Bush, and the 
operculum is also reddish orange. This species is very common in the 
shallow tide-pool, living exposed to the direct sunlight (Fig. I, C). 

ii) Spirorbis argutus Bush : With a left handed spiral shell. The 
center of the spiral forms,a rather weak inclination and looks like an 
earthenware morter. Body is thin and is reddish orange in colour while 
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the tentacles are colourless and semiopaque, thoupjh outer surface of the 
operculum is of deep purple colour. This species is very common and is 
found attached to Sargassitm grown in rather calm water (Fig. 1, A). 

iii) Spirorhis sp. No. 2: With a left handed spiral shell. The shell 
substance is glassy and many of growth lines are clearly seen and the 
spiral looks somewhat like that of Ammonite in feature. This species is 
commonly found attached to the pebbles which lie below the low-tide-marks. 
According to Mr. Keizo Takahashi, this species is said to be new and 
he is going to report on it under the name of Spirorhis asamushiensis 
Takahashi in the near future (Fig. 1, B). 

iv) Spirorhis pagenstecheri Quatiefages : With a right handed spiral 
shell. Three ridges are seen on the upper surface of the shell, being the 
middle one the most prominent, and the narrow areas between this ridge 
and the other two look as if to form shallow grooves. In some large 
individuals, the aperture of the shell is often directed upward. This species 
is very common, being found attached to the darker surface of the pebbles 
which lie below the low-tide-marks (Fig. 1, D). 

11. HABITAT OF SPIRORHIS. 

The present writer noticed the Spirorhis in such places as the shallow * 
tide-pool, rather deep tide-pool, and on the surface of the rocks placed in 
the littoral zone, of the pebbles placed in the lower levd than the low- 
tide-marks, of the Molluskan shell and of the algae such as Sargassum, 
•etc. Thus it was found that the habitat of Spirorhis rather varies after 
the species, • 

a) The shallow tide-pool 

There are found many tide-pools in front of the Biological Station of 
Asamushi and they are all covered with seawater in the high-water time 
in spring and also even in ordinally days when the surging waves come 
over them, but in most of the time they are isolated from the sea. The 
depth of these tide-pools is' within about 15cms, and thus the temperature 
of the water there rises comparatively high, reaching 33 85X in the 
summer time, while it falls lower than O^C and thus the surface of the 
water freezes in the winter time. On Jan. 18th, 1939, the temperature 
of the sea-water underneath the frozen surface was measured “-0.8T. 

Many Spirorhis are found inhabiting in such a shallow tide-pool as is 
shown in Figs. 2 & 3. 

In Fig. 2, a number of minute white spots show the Spirorhis and 
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they are only seen burriecl in the water while tlu' others, representing’ 
the barnacles, Chthamalus challengeri Hobk, are seen on tln^ level higher 
than the Sphrrrbis /one^ namely they are usually (.‘xposed io the air. A 



Fig. 2. Showing the aggregation of Splmrbis in t:h<‘ sJmllow (klo-jxjol. 
s, Spirorhis sp. 1; Chthamalus chalUmgv.ri IIokk; 1, IJttarina (Litlori^ 
vaga) hrevicula (Philippi). 



Fig. 3. Inhabitants in the shallow tide-pool. 
Spiforbis is the dominant species. 


p'eriwinkle, UUarina {IJUori- 
vaga) brevicula (FnirdPiu), is 
seen Iku’C and theny being 
mainly exposed to th(! air. 

In sotne oth<‘r shallow 
lick'-pool which is about 
1000 s(|uare cm wi<l<' and 
aht)ut 8cm (K^ei), many kinds 
of animals w<t<' obsc'rved 
(Fig. 3), and tlndr names 
and the number of indi¬ 
viduals were shown in tlu^ 
following list: 


Patelloida pygmaea (Dunker) .. .18 

Littorina [Littorivaga) brevicula (PHimn.n). 18 

Thais {Mancinella) tumulosa clavigera (Kustee) .... 3 

Other species of Gastropod .... Z 
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Acanthochiton ruhrolinatus (Lisciike) . 2 

Septifer virgatus (Wie(;mann) . 2 

Chthanialus challengeri TIoEK . 66 

Spirorbis sp. 1.2176 

Anthoplcura stdla (VERRfLL) . 2 


In the case oE Spirorhii^, about 208 arlult larger sIk.^IIs counted 

in an area of 5cms square, but among them the living individuals were 
oiil.y 53, and the rest were all dead. And moreover, it was noticed that 
a number of very small young Spirorhis were found in addition to the 
adult individuals and they were counted 230 in the area of 5 cm square. 
Thus the Spirorhis was always the largest in number among the animals 
observed with the naked eye. 

b) The vertical face of the rock standing in the littoral zone. 

The distril)ution of the animals found in lh(^ littoral zone is rather 
complex, nearly all of them showing their propxT zonations. And the writer 
has already reported on the zonation of th<^ animals inhabiting in the 
littoral zone in the neighbourhood of th(^ Asamushi Marine Hiological 
Station (Abe, 1933, ’10). On the vertical surface of the rock faced to¬ 
wards the east of the western pier of th(» Station (Abe, 1910, Table HI), 
Serpida is zonating between the levels of about 2()cms and lOcms below 
the mean-tide-level, and Spirorhis is seen only in the lower level than the 
Serpula zone. But the number of individuals is very scarce- 

In general, Serpula zone is well developed on the vertical surface of 
the rocks that face to the west, especially to the north, while it is scarecely 
seen on the face of the rocks that face either to the east or especially 
to the south. Thus it may be considered that the Serpula zone is developed 
on the surface of the rocks that are less heaiefl and less dried by the 
direct sunlightl The distribution of Spirorhis oloscriy r(iseml)I(^s that of a 
Serpula, Pomatoleios croolandi BiXEr-r., being found on th(’^ vxndical surface 
of the rocks as is shown in Fig. 4 

In Fig. ■'!, the zone inhabited by Chthanialus chalengeri Hoek is seen 
on the level upper than that of Pomatoleios, An algae, Polysiphonia is 
.seen just on the level lower than the PomMoleios zone. Siphonaria 
japonica Donovan is seen on the level lower than that of* Pomatoleios 
and its egg-ribbon is also observed on the same level (Here it must be 
noticed that Siphonaria japonica DoNOVAN is commonly inhabiting on the 
level between the mean-tidedevel and the Pomatoleios zone, but in the 
present case, the Siphonaria is found inhabiting on the level lower than 
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the Pomatoleios zone. Such a case seems to occur from the reason that 
here the upper part of the Pomatoleios zone is flattened to kec'p a horr 
zoiital plane, consequently this rock face becomes to heated by iIk* 
direct sunlight, and thus the Siphonaria has migrated downward, o(‘rupying 
the level which is more shaded and more damp.) 


In th(^ (*ase of S'pirorhis, 



it is s(‘en htn-r* and tliere 
on the hwt'l lower than 
the Serpifla zone, being 
exposed to thc^ air only 
in liie time of low-tide. 
The speci(^s of Spirorhis 
is identical with that which 
inhabits in th<^ shallow tide- 
pool, nanudy with Spirorhis 


No. 

c) 


The p(d>bles placed 
on t:h(‘ kwel lower 
than the low-tide 
marks. 

The i)ebbly shore is 
found in th(5 northern part 
and in the western of the 
Station, and there the peb¬ 
bles are placed in the water 
d(^ep(ir than tlu^. low-tide¬ 
marks and ar(.^ covered with 
brown alga(‘, mainly with 
SargassufH, I lorneri^ when 
ohserv<Hl during th(‘ months 
of May and June*. 

The common inhal)itants 

on such pebbles are Bryozpa, Serplid, Spirorhis and are sometimes sponges, 
sea-anemones, etc. The Spirorhis is found attached to some of the pebbles 
as shown in Fig. 5. 

The Spirorhis is mainly found attached to the shaded side of the pebble. 
The present writer has measured the number of the Spirorhis and other 
organisms found on the pebble of somewhat cubical form and of about 10 ems 
long on an edge, and the results obtained thus far are shown on TableL 


Fig. 4. Zonation of Spitorim on lh(^ vorticuil 
rock-face. 

e, Chthamalus chalkngeri lloiac; P; Pomatokios 
croolandi Prxiax; e, eggs of Siphonaria japonica 
Donovan; s, Spirorhis sp. P 
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From Table I, it is seen that Spirorbis is found attached mainly on 


the shaded side of the 
pebble and moreover that 
Spirorbis is different in 
species according to the 
direction to which the 
wall of the pebble faces. 
Namely Spirorbis sp. No. 
1 is seen only on the side 
walls but Spirorbis sp. 
No. 2 is found only on 
the under side of the 
pebble. The writer was 
not able to find any of 
Sjnrorbis argiitus attached 
to such a pebble. 



Fig. 5. Spirorbis on (lu‘ laid in the level 

lower than low-tide-marks. 


Table I. Sedentary organisms found on a pebble lying 
in the level lower than low-tide-marks. 


Species 

Face of ^ 
a ^pebble 





Otiv 

(ir organisms 

Spirorbis 

argutm 

i 

S. sp. 1 

S. sp. 2 

S. pagen” 
stecheri 

j 

Ilryoxoa 

Se.rpida 

('alcare- 
ous 
algae 

Upper surface 

0 

0 

‘ 0 

0 1 

0 

0 

44 

‘Side wall 

0 

24 

0 


0 

0 

m 

Under surface 

0 

0 ^ 

, 1 

9 

68 

1 

15 

1 

+ 

Total 

0 

24 

9 * 

1 

6H 

15 

t . 

• 4-6 


d) The thalli of Sargassum, 

In the neighbourhood of the Station, Sargassum Thunhergii shows m 
association in the water-depth of about mean-tide-level, whiles Sargassum 
Momeri shows the same in the shore water deeper than the former* And 
the Spirorbis is seen attached to the thalli of the latter species of algae. 
But the writer could not find a very few individuals of the Spirorbis on 
Sargassum grown in the shore water where the waves splashes violently^ 
but on the contrary, many Spirorbis were found on the Sargassum grown 
either in the shore where the waves splash less violently or especially in 
the calm tide-pool of about one metre deep. As for the species, it is 
limited only to Spirorbis argutus Bush. 
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And it is characteristic of this species that it attaches mainly to the 
back side or to the under side of the thallus of Sargassum as is shown 

in Fig. 6, 

The writer has measur¬ 
ed t!u‘. number of SpiroT’ 
his atti\eh('d to (he thalli 
of Sargassum and thd re¬ 
sults obtained thus far 
are shown in Table II. 

As is shown in Table 
11, more than 70 of the 
Spirorhis individual s are 
seen eithei* pn the hack 
side or on the darker side 
of the thalli. And the 
total number of Spinrrhis 
found on 13 pieces of tli<i 
thalli was about 1160, and 
the number of Spirorhis is very prominent of the 


Fig. 6. Spirorhis argutus Busu attached to the 
thalli of Sargassum Horni^rl 'about x.1/2) 


thus it is seen that 
Sargassum habitat. 


Table II. Distribution of Spirorhis argutus Bush on Sargassum IhrnerL 


No. of thalli 

1 

2 

3 

4 

5 

6 ' 

7 

8 

9 

to 

11 

12 

13 

lolal 

Larger 

indi- 

Front side 

31 

2^2 

49 

10 

15 

35 

36 

18 

16 

8 

0 

0 

0 

250 

viduals 

Back side 

38 

68 

127 

42 

175 

80 

96 

9(> 

52 

39 

7 

3 

0 

822 

Smaller 

Front side 

1 

7 

12 

6 

10 

10 

1 

3 

10 

1 

8 

7 

1 

77 

indi- 

Back side 














viduals 

2 

if 

:u 

12 

23 

21 . 

7 

7 

13 

1 12 

26 

H 

H| 

187 

'lotal 

72 

: 117 

217 

90 

223 

146 140 

in 

91 

, 60 

41 24 

9 

1336 


Number of thalli was counted from base to top, thus No, lU shows th<* youngest 
form hearing the smallest thallus among th<‘ others. 


HI. TOE STRUCTURE OF TOE BODY. 

The general structure of the body of Spirorhis argutus has not yet 
been figurated except for the operculum and setae done by Bush (Bush, 
1904, Figs, a and b). The present writer has examined the general 
structure of this species and figurated as shown in Fig. 7. 

As is shown in fig. 7, the Spirorhis bears 7 primary gill-filaments 
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or branchiae and many of the secondary gill-filaments are given off in two 
series from the axis of the former. The number of the secondary ones 
is from about 7 to 10 on each side. 

The branchiae are colourless in Spirorhis argutus, but are pale yellowish 
orange in Spirorbis sp. No. 1. 

The operculum is seen on the tip of stalk (Fig. 9, a). The plate 
forming the operculum is deep purple in colour while the remaining part 



Fig. 7. I’ha gcmcml features of body of Spirorbis ari^atus Husit. 
g, gill filament; pc, i>mstomial collar; op, oporemhun; bp, brood-pouch; 

egg; tm, thoracic membrane; f, foot with bundle of setae; st, stomach; 
in, intestine; n, thoracic nepbridia; o, ova; s, spermatozoa*, 

is colourless and semi-opaque. In some individuals, the eggs were seen 
being contained within the brood-pouch which is formed at the terminal 
end of the operculum (Fig. 7). 

The peristomial collar is colourless in the case of Spirorbis argutus in 
general, but it is pale orange colour in Spirorbis sp. No. 1, The margin 
of the peristomial collar bears many denticles- 
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The thorax is reddish orange in colour and there are seen three pairs 
of parapodia, each provided with a bundle of setae, and these setae are 
often projected from the parapodia, the most of their basal parts being 
hurried within the same. 

Two series of unici are also seen on the ventral side of th<' thoracal 
region (Fig. 8, C and D). The other sots of the short unici are arranged 
on the ventral side of the tail region. The number of the band formiHl 
by the latter kind of spicules is 14, and it may be possibly the same with 
that of the segments forming the tail region. The shapes of the unici 

are shown in Fig. 8, E and F. 

Th<^ tail region is also red¬ 
dish orange in colour and its 
posterior end forms a struriurc* 
like a sucker. 

Speaking of th(^ internal 
organs, the stomach is larger 
and prominent, being tinged 
with deep blackish purple. A 
single pair of thoracic nephridia 
of deep purple colour is seen 
in the anterior part of the 
stomach and they open by 
means of median dorsal pore 
situated beneath the peristopiial 
collar. The intestine is some¬ 
what meandering, running 
along ih(^ ventral side of the 
tail The anus open on the ventral side close to the tail mid which is 
sucker-like in structure. 



Bush. 

A and B, setae from parapodium; C and D, 
unici from thoracic band; E and F, unici from 
the tail region. ( X ca. 400) 


IV. THE BEHAVIOR. 

a). The feeding behavior and the excretion. 

The Spirorbis are usually stretching out their gill-filaments, and produce 
the water current by the movement of cilia which are arranged along the 
median groove of the gill-filament (Fig. 8, G). And when the food particles- 
come near the secondary gill-filament, it catches them and carries towards 
the mouth. And thus the gill-filament acts the roles of food capture and 
of feeling in addition to respiration. 



ON SPIRORBIS ARGUTUS 


337 


The area surrounding the mouth is furnished with cilia densely set,, 
by means of which the foods are swifted into the mouth. 

When the carmine granules are poured on the' gill-filament they will 
be carried into the mouth, but when the sand grains are added to the 
same it will be suddeiily withdrawn and thus they are taken away from 
the mouth. 

The foods of the Spirorbis consist mainly of minute organisms, such 
as floating diatoms. Protozoa, etc. 

The excrements are first forced out from the anus but afterwards they 
are carried to the tail end then are carried further along the dorsal side 



A, egestion; op, operculum; g, gill-filament; ex, excrement; I'i, a gill-rilamont, 
secondary gill-filaments are faded away and lost (Dec. J^lst); C, the same gill- 
filament seen on Dec. 28th, half regenerated; D, the same on Jan. 12th, nearly 
recovered normal state. 

of the tail region as is .shown in Fig. 13, H. Finally the excrements are 
set free from the body by the movement of gill-filaments. Such a manner 
of defecation occurs very often but it is the case with some individuals. 
Of the excrement, only one fecal mass is formed commonly at one time,, 
but sometimes 2 or 3* of these are produced continuously. Thus many 
fecal masses are to be seen in the neighbourhood of the shell aperture 
when the animal was left quietly in water for some duration of time afe^ 
is shown in Fig. 9, A. 
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b) The regeneration of the gill-filaments. 

The gill-filaments of Spirorbis are fully stretched under the normal 
conditions (Fig. 9, A)-, but they are shortened and wrinkled under the bad 
conditions of life such as the decrease of oxygen consumption in the sur¬ 
rounding water, etc. And when Spirorbis is left long under such bad 
conditions, the gill-filaments are wrinkled and the secondary gill-lilanients 
are shed off from the primary gill-filament, and moreover the distal parts 
of the primary gill-filanients are also lost. 

But when such animal is transfered into the better conditions of life 
the gill-filaments once lost will regenerate and become normal within 
certain days. 

Fig. 9, B shows a gill-filament which has lost the most of their secondary 
gill-filaments and only a few of these are remaining in the lorm ol: knobs. 
This animal which showed such features in the gill-filaments on Dec. 12th 
was transfered into the better condition, and thus the same gilMilament 
has regenerated to such a degree as shown in Fig. 9, (■ when ohserv('d 
on the 28tli of the same month. Afterwards the gill-filaments have miuth 
more regenerated and have shown nearly the normal feature on Jan. 12th 
(Fig. 9, D). From the above observation it is seen that the gill-filament 
took about one month to recover its secondary gill-filaments once lost 
under the laboratory conditions. 

c) The reaction of the gill-filament to sound and light. 

Spirorbis is very sensitive to some sound and vibration and their gill- 
filaments will be withdrawn within the shell very (piickly even when tlie 
vessel in which the Spirorbis was cultured is knocked very slightly. 

But Spirorbis do not show any shading reaction to the sudden change 
of the intensity of iight both in the natural habitat and in the laboratory, 

V. THE REPRODUCITON OF SFiRORHIS ARGUTUS Ihmi. 

a) Eggs and spermatozoa. 

Spirorbis is a hermaphrodite animal as is generally known. Tiuj gonard 
is seen in the tail region and. the ovary is found anterior to the testis and 

the testis occupies the greater posterior part of the tail region. The 

Spirorbis which bears many larvae within the brood-pouch at the terminal 
end of the operculum also contain the younger eggs within the ovary. 
The eggs found in the ovary are about 95“99/^ in diameter and arc pale 
yellowish orange in colour (Fig. 10, A). ' The larvae found in the brood- 

pouch reach the stages shown in E or F of Fig. 11. It is often noticed 
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that the larvae are rotating within the egg-capsule of about 130-tW),« in 
diameter. 

The spermatozoa found in the testis bear the head of nearly ellipsoidal 
form and the latter is . proved with a long process, and many of these 
spermatozoa are aggregated in such a manner as is shown in h ig. 10, B. 
The tail of the spermatozoon is usually moving slowly, and thus the 
aggregated spermatozoa also move slowly as a whole. Of the spermato¬ 
zoon, the shorter diameter of the head is about 1/^ and the process of 
the same is about 20- 
21 /-< long and the tail 
is about 110-120/^ long 
(Fig. 10, C). 

b) Development of 
the larvae with¬ 
in the brood- 
pouch. 

The eggs first form¬ 
ed in the ovary are 
carried into the brood- 
pouch which may be 
formed at the anterior 
end of the operculum. 

But, at any rate, the 
eggs are seen within the 
brood-pouch and each of 
these eggs is contained 
within an opaciue capsule as is .seen in Fig. 11, A. The' eggs found in 
the pouch seem to have been already fertilized. 

The division of an egg occurs within the brood-pouch, but it is difficult 
to observe externally the process of cell division through the egg-capsule 
and the brood-pouch, before long, the larvae will become able to move 
slowly within the egg-capsule by means of cilia, and within a few days 
two pairs of eye-.spots will appear in the'region as shown in Fig. 11, A. 
(It was seen on Dec. 20th.) 

Within three or four days when the above stage passes, a pair of small 
white spots will appear as shown in Fig. 11, B. (It was first seen on Dec. 
23rd, when the temperature of seawater was 12.3°C). These white spots 
are the origin of the shell glands and are found on the ventral side of 
the thoracic region of the larva. Each of the shell glands becomes larger 



Fig. 10. Egg and spermatozoa Coiuid in the gonard 
of Spiforbis argutus Btrsii. (X ca. 400) 

A, egg; B, spermatozoa aggregated; C, a spermato¬ 
zoon. 
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day by day (Fig. 11, C shows the stage seen on Dec. 26). 

The larva of "such a stage is found within an egg-’Capsule which is about 
160 /^ in the larger diameter and 140/^ in the sshorter diameter and 1.2/^ 
in thickness. Of the body it may be distinguished three regions of head, 
thorax and tail. 

In the head region, 2 pairs of the larger and the smaller cycvspots an^ 
clearly seen on the dorsal side. The colour of the eye-spot is reddish 
calotin. The larger eye-spot is about in the longer diameter and 
about 4”5/^ in the shorter. 

In the thoracic region a pair of the shell glands are seen, each of 
which is white by the reflecting light but greenish brown by the trans¬ 
parent light. 



Fig. 11. The eggs contained within the brood-pouch and their (hwelopment, 

A, B and C (X ca.60); D~G (x ca.96). e, eye-spot; sg, shell gland; cr, 
ciliary band in the thoracic region; t, tail folded ventral wards; egg capsule. 

On the boundary line between the head region and the thoracic, a 
ciliary band is seen around the neck and those cilia are (listin<;tly longer 
and stouter (33-44 A long) than those (5- 6long) which cover the thoracic 
region and the tail. The area situate4 just posterior to the ciliary ring 
is tinged with pale yellowish orange (Fig. 11, D-G). 

The tail region is turned ventrally towards the thorax and is folded 
somewhat showing a segmentation slightly developed, and the segments 
are sometimes shortened and sometimes are elongated a little. The tail 
region is semi-opaque and is faintly coloured with yellowish orange (Fig. 
11, D and E). 

The larvae always move the cilia and rotate slowly within the egg- 
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capsule. The hatching of the larvae was seen in a few days after they 
reached the stage just above mentioned (on Dec. 30tli). 

c) The hatching. 

When the shell glands are fully developed the larva will become to 
appccir white and thus they may be easily observed with naked eye. 
Wenn the larva reached such a stage, the capsule of the brood-pouch 
will be separated from the operculum in such a manner as shown in Fig. 

12, A, 

The egg-capsule will be broken possibly by the act of the tail of larva, 
and in fact it was once observed that some larvae pushed themselves out 
from the egg-capsules using their tail ends. When the capsule of brood- 
pouch is separated from the operculum, a number of larvae are freed into 
the water and begin to swim, but some are pushed into the water in such 
state as still contained within the egg- 
capsule. At any rate, the capsule form¬ 
ing the brood-pouch will be divided per¬ 
fectly into two pieces (Fig. 12, B). 

d) The growth of the larva after 
hatched. 

The larvae just hatched are able to 
swim actively, moving their cilia found 
on the ciliary ring. The tail is stretch¬ 
ed enough when the larva swims. The 
body of the larva just hatched is about 
320/^ long, and 140-150/^ wide at the 
thorax (Fig. 13, A), The larva stops 
sometimes to swim, licking the bottom of the vessel by means of its 
mouth parts, and lifting upward the tail. Even in the time of resting, 
the cilia are moved swiftly. The larva seems to adhere to some foreign 
body by means of operculum. In the time, of resting, the tail is moved 
in all directions and often it is shortened, thus the body length becoming 
about 220/c 

The larva bears 5 low knobs distributed in the surrounding area of 
the mouth, and they are destined to develop into the gill-filaments later 
(Fig. 13, A, B and^ C). 

In the morning next to the hatching, the larva will settle down on 
some solid substance by secreting the calcareous shell as shown ip Fig. 

13, E. ^ 

Fig. 13, D shows the process of secretion of the shell which occur 




Fig. 12. The capsule forming 
the brood-pouch. 

A, showing the capsule just separat¬ 
ing from the operculum; B, capsule 
separated from the operculum. 
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during the early stage of larval development.. Namely, the siil)sianee 
forming the shell is secreted from the shell gland in the thorax, and the 
shell is made fix'st around the thorax and afterwards also around tlu^ tail. 
In the stage of D in Fig. 13, the tail end is still exposed not. l>oing covered 



Fig. 13. Growth of larva of Spirorhis argutus Buhu after hatchings 
A““F (x ca. 96). G--J (x ca. 60). D is seen from the ventral .side. 
shell gland; e, two pairs of eye spots; s, shell; op, operculum; g, young 
gill filament. Arrows in Fig. H show the paths of excrenKmts. 
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by the shell while the thorax was already surrounded by the same. The 
shell completed is spiral in form and covers even the head rej^ion. 

The larva one day old has an operculum and live gilldilainents each 
of which bearing a pair of knobs destinated to give rise to the secondary 
gill-filaments (Fig. 13, E). In addition to the above* mentioned 5 gill- 
filaments, a pair of short gill-fdaments arc^ seen just growing near the 
mouth. Thus the number of the gilbfilaments becomes 7 in all. 

The feeding is seen early in this stage. A pair of gill-filaments situated 
close to the mouth are moved very actively and thus the foods arc first 
carried towards the mouth by the current caused by the cilia found on 
them ; then they are swept into the mouth by means of the gill-filament 
mentioned above. 

A membraneous collar is usually seen of the larva in such stag<‘s as 
shown in Fig. 13, E, etc., and it is folded and withdrawn inside of the 
.shell when the larva hid(* itself within the shell. 

Two days after the hatching, the larva is developed to the stage as is- 
shown in F of Fig. 13. In this stage, 2 spines are s('en at the terminal 
end of each of the primary gill-filaments and one siiine at the terminal 
end of each of the s(iCondary gilbfilaments. 

Fig. 13, G, H, 1 and J show the course of development of the same 
larva which, however, is different from the larvae shown on Fig, E and 
F. The larve shown in Fig, G was hatched on Dec. 15th and was drawn 
on Dec. 23rd, and the figures H, I, and J were drawn of the same larva 
on Dec. 26th/Jan. 6th and Jan. 23rd respectively. 

The number of the secondary gilbfilaments in the case of H is 3 and 
they are arranged alternately. While in J, they are four in number. It 
is also seen that a pair of the gill-filaments found near the mouth did not 
performed any further gimwt|i in these stages. 

e) The time of reproduction of Spirorhis, 

It is generally known that the time of- reproduction of some marine 
animals is largely decided in accordance with the tomperatun^ of the sea¬ 
water .that shows the seasonal cycle, and moreover it stands in certain 
relation to the lunar phases that produced the lunar cycle in the reproduc¬ 
tion of some animals at least (Abe, 1940). The writer has noticed that 
some phases exist relating to the time of reproduction in the case of 
Spmrbis. 

But he was unable to find any definite cycle that exists when the 
Spimrbis spawns every month throughout the year. The Spirorbis spawn 
their larvae at the temperature of 5"“6°C in winter and do the same even 
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at 32°C in summer in the tide-pool. Also the writer was not able to find 
out any definite relation that exists between the lunar cycle and the re¬ 
production period of this animal. 

It seems to be highly probable that the time of reproduction of Spiror- 
bis may be decided according to the physiological conditions of each indi¬ 
vidual, and may not be much inllucnced by th<' (mviroinental condilions 
in the natural habitat. 


VL THE GROWTH OF SHELL. 


90 " 




Several number of glass-slides were placed in a glass vessel of 20 cm 
in diameter and '.15 cm in depth, and some amount of seawahn- was poured 

constantly into it by means of a glass 
tube led from the water tank of th(‘ 
aquarium, and thus some kinds of Diatoms 
were also carried into the vessel and th<‘r(‘ 
they have reproduced so luxuriantly that 
they covered all ()V(U* the glass-sli(k‘s with¬ 
in several days. At the same time, some 
kinds of animals as Spirorlns, Sorpula, 
Foraminifera, compound Ascidia. etc. were 
also found attached to th(i same. In this 
case the Spirorhis was found to be domi¬ 
nant. The specific name of this kind of 
Spirorbis is not yet clear, but it may be 
Spirorhis sp. No. 1, which is rather com¬ 
mon in the shallow ticIc-pooL And it is 
clear that the present specie's is not identi¬ 
cal with any of Spinrrhis arguwis, Spiror¬ 
bis pag(msiecfmri Spirorhis sp. No. 2 
{Spirorhis asamusiensis Takaiiasih). 

At any rale, the writer had th<' chance 
to observe the growth of Spirorhis under 
the microscope, using the glass-slide thus 
prepared, and was able to sketch their 
feature, to measure their sizes and to count 
the number of spirals of the shell. The method of measurement of the 
shell is shown in Fig. 14, and the results obtained thus far are shown on 
Table III, IV and V. 



Fig. 14. Showing the growth 
and method of measurement of th<‘ 
shell of Spirorhis. 

the lo,ngcr diameter; B, the 
shorter diameter; M, diameter of 
the opening; 0®, original line of 
measurement of number of spirxds. 
a, Aug. 20th; b, Aug. 27th; c, 
Sept. 3rd; d, Sept. 9th; e, Sept. 
17th. 
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Table III. Growth of Spirorbis sp. No. 1 and No» 2. 
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0.32 
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1 

0 
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1 

0 
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1 

37 
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rABLE IV. Growth of Spirorbis 
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Table V. Growth of Spirorbis sp. No. 5 and No. 6. 
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The writer has measured about 30 individuals of Spirorhis hut hero 
will be given the data obtained from 6 of the.se as .shown on 'I'able 111, 
IV and V. 

In Table III, IV and V, means the longer diameter of the spiral sludi, 
and B represents the shorter. But in some cases B does not denote the 
shorter diametei" because it was obtained by the method as is shown in 
Fig. 1.4. M represents the diameter of th*' sh('ll aperture. As for the 
number of spirals, it is represented by Jr, R and o, where a-.- 390", R--- 
90° and'o=degrees. Therefore, for instances 1~ 2R 30" repn'.scnts 670 
degrees measured from the original line 0" in b’ig- i'b 

As for the temperature of .seawater, it rang<'d from 21"<'. to 26'(,i 
during the days of August and also early in SciJtcmbcr, Imt it decreased 
suddenly since the middle of September, showing 20-22"(’ and it was 
about 17-19°C in late September. Therefore the influence of tempcraliircs 
given upon the growth of the Spirorbis in the present ciise seems to be 
rather complex, but from the Table III, IV and V, it is known that the 
rate of growth is, about 0.023 mm in the longer diameter per day, and 
thus the shell may reach 0.69 mm within one month and 2.08 mm within 
3 months. The growth rate of spirals of the shell may be; 15..3 degrees 
per day and thus it may reach to In’ IR 9° within one month and Stt 
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3R 27“ within 3 months. In such a wfiy, it may be roughly culcurated 
that the Spirorbis attains its adult stage within, three months at least. 

VIL THE (iENKRAL CX)NSri)ERA'rT()N. 

L The distribution of Spirorbis. 

According to Benham (1922), it is stated that '’'Spirorbis is the oldest 
unequivocal representative of the Polychaeta, as its tube are found more 
or less abundantly in the Silurian and other Palaeozoic strata”. 

In the recent time, Spirorbis is one of the most common animals found 
in the sea. In the neighbourhood of Asamushi, it is seen acihearing to 
algae, pebbles and rocks which lie in the tide-pool and to the vertical 
surface of rocks found on the seashor’e, and moreover, to the shells of 
various kinds of Mollusca. 

Spirorbis is an animal that lives in the water and on the level lower 
than that of meantidc^ at least. And this is in accordance with the absence 
of the means to protect its body from drying but not with the respiration 
directly, because the Spirorbis do not die ev(m when it was placed in the 
air for a day long in the laboratory. 

Spirorbis argutus Bush is a species first recorded from Japan, basing 
on the observations upon two individuals which were found attached to 
red algae grown in the sea of 34 fathoms deep on May, 1900 (Moore 
and Bush, 1904). But this species is also seen on the talli of Sargassum^ 
in general in the neighbourhood of Asamushi. Though this species is 
usually found on Sargassmn, it is limited only on those grown in the calm 
water. The reason may be concerned to the behavior of the larva. 
The larva of Spirorbis is not able to adhere to the tallus of algae when 
the sea is rough, as the attaching power of the young operculum is rather 
weak. The writer has observed many larvae adhering to the bottom of 
vessel by means of their young operculum, and in such a case as the 
vessel is slightly agitated and thus the water has moved slightly, then 
they will be freed from the bottom and swim about here and there, though 
they attach again to the same in a few seconds. 

From Table II mentioned above, it is clear that the Spirorbis of the 
larger sizes are mainly found attached to the older talli of Sargassum 
while the smaller are to the younger talli. And it seems to be interest¬ 
ing to study such relation existing between the Spirorbis and Sargassum. 

2. The setae of Spirorbis argutus. 

In general, the setae of Polychaeta may be classified into three groups, 
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viz. (1) simple; (2) jointed; and (3) uncini. Of the setae of Spirorbis 
argutus, Bush states as follows: ^‘Thorax with three fascicles of setae 
and two rows of uncini on each side. All the setae simple tapered blades 
(Fig. b), so small and delicate as not to be clearly seen under a 7 objeutive^ 
showing no serrations on the edge of the blade (wen iindcu’ 1/1(1 oil 
immersion. Uncini very narrow, linear, the teeth appearing as but slight 
roughnesses on the surface, even under the highest power. Abdominal 
uncini in the first series or segment not appreciable smaller than those 
on the thorax; setae not found (Moore and Bush, 1904).” 

In the ,case of Spirorbis argutus found at Asamushi, the setae grown 
on the parapodia are all of the simple type, but there are two kinds of 
these, namely the one kind is sharply tapered blade with no serration on 
the edge (Fig. 8, A), and the other is the same but provided with stuTa- 
tions (Fig. 8, B). The uncini are arranged in two rows in the thoracal 
region and each is narrow and linear with a sharp shorKa: end and with 
minute serration on one side (Fig. 8, C and D). The abdominal uncini 
are smaller than the thoraca (Fig. 8, E and F). 

3. The reproduction of Spirorbis, 

There are many studies concerning the breeding season of l\)lychaela, 
and it is known that the breeding seasons of many speck\s of Polychaeta 
ai-e clearly related to the lunar periodicity, as in the case of Ceratocephale 
osawai (IzUKA, 1903), Lysidice oe/e (Horst, 1905), Nereis dumerilii (llEMi^Ef.- 
MAN, 1911), Nereis limhata (Lillie and 1913), Eulalia pnnciifera 

(Fage and Legendre, 1926) (see Amikthalingam, 1928 and Abe, 1940) 
and Arenicola cristata Stimpson (Okada, 1941). 

But in the case of Spirorbis argutus, the writer was not able to find 
out exactly the relation between the brec'ding season and th(^ lunar ixul- 
odicity. And he thinks that it is caused by th(i fact ihat they an* living 
attached to the thallus of algae, and thus the (U^pth of water in which 
they live is almost constant both in the high-tkh^ and in tlK-s low4id(\ In 
other words, the enviromental conditions around llte Spirorbis do not show 
any marked difference both in the spring tide and the neat) tide. 

Of the larval stages of Polychaeta, th(u:e are many studies mad(^ !)y 
such workers as Claparkde (1863), Agassiz, A. (1866), Clapaukde and 
Mezinkow (1869), Gravely (1909, a and b), Hehpin (1926), Wilson, D. 
P. (1928, 1932) (see Wilson, 1928, 1932) and Okada (1941). But of 
the larvae of Spirorbis it seems not to be studied much, and at least such 
is the case with that of Spirorbis argutus. 

The behavior of the larva seems to differ after the species of Spirorbis, 



ON SPIRORBIS ARGUTUS 


349 


and the larvae of Spirorbis argufus attach mainly to the *talli of Sargassum 
while the same of other species do not attach to this kind of algae. Thus 
it may be interesting to solve the reason why the larvae of Spirorbis argutus 
select the talli of Sarga6‘,s‘w.m to attach and the others not so. The Spiror^ 
bis which attaches to the glass wall of aquarium seems to b(^ limited to 
one species, that is, possibly Spirorbis sp. No. 1. 

The free swimming period of the larva of Spirorbis argutus seems to 
be 10-12 hours in general, and it is rather short when compared with 
those of the larvae of Polychaeta. The aggregation of the Spirorbis may 
probably due to the short floating period of the larva. 


SUMMARY 

]. The habitat of Spirorbis is different after the species and Spirorbis 
sp. No. 1 is found in the shallow tide-pool and also on the vertical sur¬ 
face of the rocks that lie on the levels between the Pomatoleios zone and 
the low-tide-marks. And this species is the most dominant among the 
inhabitants of the shallow tide-pool, and the number of individuals counted 
was about 300 in each area of 5 cm square. 

2. On the level lower than the low-tide-marks, Spirorbis sp. No. 1 is 
seen attached to the upper surface of pebbles, while Spirorbis pagemtmhm 
Quatiefages and Spirorbis sp. No. 2 are seen on the under side of the 
same. They are also dominant among the species inhabiting attached to 
the pebbles. 

3. Spirorbis argutus Bush are mainly found attached to the thalli of 
Sargassum Thunbergii (Kuntzr) Okam. grown in rather calm water. The 
number of individuals attached to 13 pieces of thalH of this kind of algae 
was 1300 and from 70 to of them were found on the under side, 
namely on the shaded side of the thalli. 

4<. The general structure of Spirorbis argutus was described. The 
Spirorbis have 7 primary gill-filaments, each bearing from 7 to 10 of the 
secondary, and they are nearly colourless in Spirorbis argi/.te but are 
faintly yellowish orange in Spirorbis sp. No. 1. 

5. The setae found on the parapodia of Spirorbis argutus are all of 
the simple type, but two kinds of them may be distinguished, namely, the 
one consists of a sharp tapered blade without any serrations on its edge 
and the other is that with serration. Two series of uncini are seen in 
the thoracal region, and the abdominal uncini is seen on each of the 
segments forming the tail region. 
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6. The feeding of Spirorhis is performed by the current caused by 
the cilia found on the gill-filaments grown around the mouthpart, and also 
by the movement of the secondary gill-filaments. Foods may possibly be 
minute organisms, such as floating Diatoms, Protozoa, et(*. 

7. The gills are lost when the animal is set un(hT ih(‘ bad condition, 
but it may recover the normal state within about oiU‘ month. 

8. Spirorhis is very sensitive to some sound or vibration, l)iii do not 
show any avoiding reaction to the sudden change ol th(' intensity ol light 
Spirorhis do not also exhibit any phosphorescens. 

9. The eggs and spermatozoa found within the gonard were (Examined 

in the case of Spirorhis argutus. The fertilization seems to occur iri- 

ternally. 

10. In the early stage of the larva, a pair of shell-glands ap[)ear first 

in the stage of 3 or 4 days after the previous stage, in whi<‘h two pairs 

of eye-spots are formed. 

11. The larva just hatched is about 320 p long and 1 10 150 /j! wide. 
It swims actively mainly by the movement of cilia which are found along 
the boundary line between the head and thorax. The larva has 5 short 
knobs in the area surrounding the mouth and they are destined to give 
rise to the gill-filaments. 

12. In the morning next to the hatching, the laiwa settles down on 
some solid body by secreting calcareous shell substance. The larva of this 
stage has an operculum and 5 gill-filaments provided with a pair of knob¬ 
like secondary gill-filaments and a pair of short gill-filam(mts near the 
mouth. 

i;. Formation of the spiral tube begins first in the thoracal region 
and advances tail wards and then headwards. 

14, Of the spiral tube the mode of growth was observed. Tho dia¬ 
meter of the opening of the tube increases about 0.7 mm in one month 
and the spirals increase about 460 degrees in one* tnonth, iheredore the 
shell of Spirorhis reaches its adult size within 3 months at: least. 

15. Spirorhis argutus spawn the larva in lh(^ water of f>4rc tempera¬ 
ture in winter and of 32T in summer. The writer was not able to find 
any relation existing between the lunar cycle and the biwding season 
of this animal. 
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I. INTRODUCdlON 

The hrst record on the calcareous sponges of Japan was made by E. 
Haeckel in 1872. In his monograph on calcareous sponges he has des¬ 
cribed four species, viz. Ascilla japonieg Haeckel, Leucyssa spongUla 
. Haeckel, Sycetta cupla Haeckel, and Sycandm raphanus (). Scinvinyi’, 
these specimens being collected by Giloemeisier in Tokyo Iky. The first 
thriie species were proper to Japan, while the last was cosmopolitan. 

In 1892, Doderlein described an interesting Calcarea, Petrostnma 
gchulzei, basing his de.scription upon a specimen obtained by himself from 
the Sagaroi Sea. 

In 1894, Professor Haha reported on a new Calcarea, Lela^a nipponica, 
using a single specimen obtained by the late Prof. Ijima at Hazama in 
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the Sagami Sea. This is the first report that made by a Japanese defiling 
with the calcareous sponges obtained from the Japanese waters. 

Thus, up to 1900 our knowledge concerning the (^ilcarea-launa of 
Japan was very scanty, the number .of calcareous sponges r(Ha>r(h'd Ironi 
Japan being only six in all. 

In 1916, Professor IloZAWA recorded seven spc'cies that, belong to the' 
Family Heteropiidae. The materials which served lor his study were iliose 
collected from the Sagami Sea, Of the said seven spcM'ies, six wen^ new 
to science. 

In 1906, the United State Fisheri<‘S Steamer '' AlliatrossscMaired 
several specimens of: calcareous sponges during her cniisc^ in th<^ norih- 
western Pacific. Prof. Hozawa excimined these specimens and has ix'ported 
on in 1918. In this report he has treated thirteen species, sev<m ol which 
were new to scien(‘e and eight were newly added to ih(‘ (hilcanxefauna 
of Japan. The localities where the calcareous spong(\s olhaincxl by 
Albatrosswere as follows: Simushir Island, Notojima in Isikawa Pr(‘* 
lecture, Okinosima in Hukuoka Prefecture, and Osezaki in Nagasaki Pre¬ 
fecture. The depth of these localities were from 59 to 229 fathoms. 

In the report of the Biological Survey of Miitsu Bay, two specie's of 
Leucosolenia mutsu Hozawa and L. laxa Kiuk were rlealt witli by Ih’o- 
fessor Hozawa in 1928; the first one was described fin* ih(', first tiuK^ 
while the remaining was identical with the previously known Kfa'cies. 

In 1929, Professor Hozawa published a monograph on calcareous 
sponges from Japanese waters and added newly thirty-eight species to the 
fauna of that group of animal. The specimens which h(' uschI came 
mainly from the Sagami Sea and Kiusyfi District. 11ms iIk' numben* of 
calcareous sponges recorded to occur in the Japam\s(‘waters was tmmneratcxl 
sixty, representing seventeen genera and seven families. 

. During, the years from 1922 to 1930, the surv(‘y of the c‘ontinental 
shelf bordering on Japan was undertaken !)y th(^ Imixaaal Fisl'ua-ics InslJluti*. 
in Tokyo, and the specimens of calcareous sfionges ob(aine<l tlms far w<'ro 
forwarded to Professor Hozawa for identification. Using these materials, 
he reported in 1933 that they were represented l?y eight; spc'cic's and (hat 
the five of those eight were new to science. 

In 1939, the present writer reported two new Calcarea from Saseho. 

In 1940, Professor Hozawa recorded some calcareous sponges obtained 
from three different localities of Wagu in Mie Prefecture, Wajima in 
Isikawa Prefecture, and 6sima in Miyagi Prefecture. In this paper he 
has newly established the genus Paragrmtia which belongs to the family 
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Grantiklae, and also he has reported seven new species. 

In the same year, the present writer recorded on the calcarea of 
Matusima Bay. Thus by these two papers published in 1940, fifteen more 
species were added to the Japanese fauna of Calcarea. 

In 194-1, Professor Hozawa and the present writer reported three 
species of Calcarea from Akkesi Bay, two of which were new to science. 

In the same year, the present writer dealt with the calcareous sponges 
obtained from Mutsu Bay and Onagawa Bay, and has recorded twenty- 
three species, four of which were new. 

In 1942, the present winter reported forty species of Calcarea from 
Kanto district of Japan, eleven of which were new to science. The 
specimens upon which his descriptions were based were collected by Pro¬ 
fessor Hozawa, by Professor Yaichiuo Orada, by Dr. Mfxuimi Eur, and 
by the present writer during the period extending from 1926 to 1919 in 
the same district. 

Thus the fauna of th(^ Japanese^ (kilcarea liecame clearer y(3ar aften* 
year and at present the number of si)eci(\s of th(» calrarc'ous sponges known 
to occur in the Japanese wmters has become more than double of thos(‘ 
shown in Professor Hozawa’s monograph published in 1929. 

It will be convenient to give here a list of literatures which contain 
the descriptions of thf^ Japanese calcareous sponges* 

1872. Hakcki-x, E, Die Kalkschwamme. 

1892. DoDEKt.HiN, L. DeHcription of Pelrostroma schulzei, n, et sp. of Calcarea, 

* })reseniing a new Order Lithon<^8, 

1894, Kara, J. On a new Species of Calcareous Sponge, Ldapia mppanica. (Japant^se). 

1916, Hozawa, S. On some Japanese Calcareous Sponges Ixdonging to tb <3 Family 

H«‘teropiidae, 

1918. Hozawa, S, Report on the Calcareous Sponges collected hy thcj IJ. S. Fish<‘ri<is 

Steamer “ Albatross in the Northwestern Pacific during 1906. 

192,1. Hozawa, S. On a new Conus of ('Calcareous Sponge. 

1928. Hozawa, S. Report of the Biological Survey of Mutsti Ikiy. 6. ("’alcarea of 

Mutsu Bay, 

1929. Hozawa, S. Stu<ii<’%H on the Calcareous Stmngc^s of Japan. 

1911. Hozawa, S. Report on the Calcareous Spong<».s obtained l>y tlie Survey of 

Continental Shelf Bordering on Japan, 

1919. Tanita, S. Two ne>v Calcarea obtained from Suseho, Japan. 

1940. Hozawa, S. On some Calcareous Sponges from Japan. 

1940. Tanita, S. Calcareous Sponges of Matsushima Bay. 

1941. Tanita, S. Report of the Biological Survey of Mutsu Bay. 35. Studie.s on the 

Calcarea of Mutsu Bay. 

1941. HdzAWA, S. and Tanita, S, 'The Fauna of Akkeshi Bay. 12. Calcarea. 

1941. Tanita, S. Calcareous Sponges obtained from Onagawa Bay and its Vicinity,. 

1942. Tanita, S. Calcareous Sponges collected in the Kantd District, Japan. 
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During the period extending from 1939 to 1912, by the aid of the 
Scientific Research Expenditure of the Department of l](lucation, the writer 
had opportunities to collect and examine the calcareous sponges of Japan, 
obtaining the material chiefly from Kii Peninsula, Sikoku, Kiasyfi, vSanm, 
Hokuriku, and the Riukiu Islands. Moreover, through lh<" (*oiirtesies of 
several gentlemen, he was able to have again the opporlunity to c‘xamin(^ 
the materials which were obtained from Palao Island and several oIIku’ 
localities. 

The writer wishes to mention here the localities where the collections 
have been hitherto made. In the map shown in Text-figure 1, they are 
numbered consecutively from north to south. The names of tlu‘ localities 
and the number of species of the sponges obtained arc shown in Tal)l(‘ 
III in page 460. 

The present paper deals with the results of the examination of all of 
the collections made in these localities mentione.d above, and also deals 
with all of the species which were hitherto described from the Japamjse 
waters. 

Concerning the Calcarea of the Kii PeninsSula, only a singh‘ reporl has 
hitherto been made by Hozawa. In 1940, he mentioned in his i)ap(U’ 
entitled On some Calcareous Sponges from Japanthe following ten 
species, viz. Leucosolenia clathrata (Carter), LeMcosolenia vimUm IIoxawa, 
Leucosolenia reticulum (0. Schmidt), Sycetta quadriradiata Hozawa, (mm- 
tessa intusarticulata (Carter), Paragrantia waguaisis IIozawa, Leucandra 
rigida Hozawa, Leucandm spinom Hozawa, Leucandra glabra Hozawa and 
Leucandra fragiUs Hozawa. These species were based upon lh<‘ materials 
obtained from Wagu, Mie Prefecture. 

The writer tried a collecting trip in December, 1939, and January, 1940 
to Toba, Ago Bay, and to its adjacent localities. In Octolxvr of 1910, fix* 
writer collected numerous specimens along the coast of Kii Pcmiiisula ni 
several stations* The following is the list of ih<^ species liith<a*io olflaincal 
from Kii Peninsula. 


Calcarea from Kii Peninsula 
Family Homocoelidae 

1. Leucosolenia australis BRjiNDSTED 

2. Leucosolenia canariensis (Michlucho-MacLAY) 

3. Leucosolenia clathrata (Carter) 

4. Leucosolenia coriacea (Montagu) 

5. Leucosolenia kagoshimensis Hozawa 
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6, Leucosolenia laxa Kirk 
. 7. Leucosolenia minuta^ n. sp. 

8. Leucosolenia mutsu Hozavva 

9. Leucosolenia primordialis (Hakcki^l) 

10. Leucosolenia proUm^nes 

11. Leucosolenia pyriformis, n. sp. 

12. Leucosolenia stipitata Dkndy 

13. Leucosolenia reticulum (0. ScuMUrr) 

14. Leucosolenia tenera Tanita 

15. Leucosolenia ventosa Hozawa 

16. Leucosolenia wilsoni Dendy 

17. Dendya quadripodifera Hozawa 

Family Sycettidae 

18. Sycetta quadrirodiata Hozawa 

19. Sycon ciliatum (Fabricius) 

20. Sycon coronatum (Ellis and Solandlr) 

21. Sycon cylindricum FANrrA 

22. Sycon luteolum Tancta 

23. Sycon matsnshimense I'anH’A 

24. Sycon misakiensis Hozawa 

25. Sycon okadai HozaW'A 

26. Sycon ornatum Kirk 

27. Sycon rotundum Tanfi'a 

Family Heteropiidae 

28. Grantessa bifida^ n. sp. 

29. Grantessa intusarticulata (( artkr) 

30. Grantessa mitsukurii Hozawa 

31. Grantessa parva Ianita 

32. Grantessa shmeji Hozawa 

33. Grantessa shimoda Tani fa 

34. Heteropia striata Hozawa 

35. Vosmaeropsis maculata Hozawa 

Family Graiitiidae 

36. Paragrantia waguensis Hozawa 

37. Leucandra abraUbo HdZAWA 

38. ^ Leucandra dura Hozawa 

39. Leucandra fragilis HoZAWA 

40. Leucandra glabra H6zawa 
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41. Leucandra glohosa, n. sp- 

42. Leucandra hozawai Tanita 

43. Leucandra impigra Tanita 
44.. Leucandra multituba Hozawa 

45. Leucandra rigida Hozawa 

46. Leucandra spinosa Hozawa 

47. Leucandra tuherculata Hozawa 

From the Sikoku district, no report on the calcareous sponges had 
been made. In 1940, however, Dr. Hayao Sato made a collecting trip 
to Sikoku district and the specimens of the calcareous sponges which h(^ 
obtained at that time were forwarded to the writer for the identification 
through his courtesy, fn April of 1942, the writer had a chance to visit 
the same district and to collect some calcareous sponges. Thus, at present, 
the number of species of Calcarea obtaincH.! from Sikoku are fifhHm in all, 
and they are referable to six genera belonging to four families. The 
following is the list of the spe(‘ies above aluded to. 

Cal(*ar()a from Sikoku District 

Fam iIy H om< icod idae 

1. Leucosolenia australis BrjSndsted 

2. Leucosolenia hlanca (Michlucho-Maclay) 

3. Leucosolenia eleanor Urban 

4. Leucosolenia protogeneS (Haeckel) 

5. Leucosolenia stipitata Dendy 

Family Sycetticlae 

6. Sycon coronatum (Elus and Soi-ander) 

7. Sycon ndsakiensis Hozawa 

8. Sycon okadai Hozawa 

9. Sycon rotumimn Tanita 

Family, Hcteropiidae 

10. Grantessa bifida^ n. sp. 

1:1. Grantessa mitsukurU FIozawa 

12. Heteropia striata Hozawa 

13. Vosmaeropsis maculata Hozawa 

Family Grantiidae 

14. Leucandra abratsbo Hozawa 

15. Leucandra hozawai Tanita ? 
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Until the present time, thirteen species of the calcareous sponges have 
been reported from Kiusyii by Professor Hozawa (1918 and 1929) and 
by the present writer (1939). They are Leucosolenia kaf^()shvrriemis Ho¬ 
zawa, Leucaltis tenuis Hozawa, Sycetta canifera (Haeckel), SyceMa qua- 
drimdiata Hozawa, Sycon satsumensis Hoy: aw a, Sycon globulatum, Hozawa, 
Vosmaeropsis grisea Tanita, Grantia harai Hozawa, Gfaniia slylata 116- 
zawa, Leucandra kagoshimensis Hozawa, Leucandra tuba Hozawa, 
candra foliata Hozawa, and Leucandra ohshimai Tanita. 

In April of 1940, a number of specimens of the calcareous sponges 
were collected by Professor Hozawa and by the writer off Kosikijima by 
means of a coral collecting net. Afterwards, the writer visited the Pacific 
coast of Kiusyu in August of 1940 and was able to secur(‘ many specimens 
of Calcarea. The following is the list of the species obtained in Kiusyu 
chiefly by Prof. Hozawa and by the writer duritig llndr (T)llecting trips 
above-mentioned. 


Calcarea from Kiu yn District 

Family Homocoelidae 

1. Leucosolenia amitsbo Hozawa 

2. Leucosolenia coriacea (Montagu) 

3. Leucosolenia gardineri Dendy 

4. Leucosolenia izuensis Tanita 

5. Leucosolenia laxa Kirk 

6. Leucosolenia primordialis (Haeckel) 

7. Leiicosolenia protogenes (Haeckei.) 

8. luBucosolenia stipitnta Dendy 

9. Leucosolenia tenera 4 anita 

Family Sycettklae 

10. Sycon coronatum (Ellib and Solander) 

11. Sycon lendenfeldi Row and Hozawa , 

12. Sycon luteolum Tanita 

13* Sycon misakiensis Hozawa 

14. Sycon okadai Hozawa 

15. Sycon ornatum Kirk 

16. Sycon pulchrum, n. sp. 

17. Sycon rotundum Tanita 

Family Heteropiidae 

18. Grantessa mitsukurii Hozawa 
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19. Gmntessa shimoda Tanita 

20. Heteropia striata Hozawa 

21. Vosmaeropsis maciilata Hozawa 

22. Vosmaeropsis spinosa, n. sp. 

Family Grantiiclae 

23. Ute armata Hozawa 

24. Leucandra abratsbo Hozawa 

25. Leucandra amakusana^ n. sp. 

26. Leucandra impigra Tancta 

27. Leucandra mitsukurii Hozawa 

28. Leucandra multikiha Hozawa 

29. Leucandra ohshimai Tanita 

30. Jjcucandra tuhercidata Hozawa 

As is seen from the above list, the number of species obtained from 
Kiusyfl by the present collections is thirty in all, of which twenty-seven 
are those previously known, while the remaining three are new to science. 
Thus the fauna of Calcarea of the Kiusyu district is represented by forty- 
three species when there are added the thirteen species which have al¬ 
ready been reported and accordingly are not contained in the present 
collections. 

Our knowledge concerning the fauna of Calcarea of the Japan Sea is 
said to be rather scanty till the present time. In 1,933, Professor Hozawa 
reported two species of Leucosolenia soya and Grantia glabra^ working 
out the materials collected by the survey of the continental shelf bordering 
on Japan. Afterwards, he made a collecting trip to Noto-Wajima and 
obtained five species, that is, Leucosolenia gardineri Denoy, Leucosolenia 
laxa Kirk, Grantessa intusarticulata (Carter), Grantessa ampullae Hozawa, 
and Leucandra abratsbo Hozawa. 

Hoping to elucidate the fauna of calcar(^a of the Japan Sea, the witer 
visited the Sanin, Hokuriku and Ou districts in 1941 and 1942 and was 
able to collect a great number of specimens from various localities. The 
number of species obtained by the writer during the collecting trips above- 
mentioned, are eighteen in all as shown in the following list. As is seen 
from the list, the number of species found in the Japan Sea is less than 
those obtained from the Pacific side of Honsyu. The reason of this fact 
is not able to make clear at present. 
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Calcarea from the Japan Sea 

Family Homocoelidae 

1. Jjcucosolenia canarumsis (MiCfftAicilo-M/Vri.Av) 

2. Leucosolenia coriacea (MoNTAfui) 

3. Leucosolema gardineri Drndy - 

4. Leucosolenia mutsn Hozawa 

5. Leucosolenia laxa Kihk 

6* Leucosolenia primordialis (Uaeckkl) 

7. Leucosolenia stipitata Dendy 

Family Sycettidae 

8. Sycon luteohm Tanita 

9. Sycon matsushimense Taniya 

10. Sycon 7nisakiensis Hozawa 

11. Sycon mundulum Lambk 

12. Sycon rotmidnm Fanita 

Family Heteropiidae 

13. Grantessa mitsukurii IIozawa 

14. Heteropia striata Hozawa 

15. Vosmaeropsis japo7iica Hozawa 

16. Vosmaeropsis maculata Hozawa 

Family Grantiidae 

17. Leucandra ahralsbo Hozawa 

18. Leucandra impigra Tanita 

The fauna of the calcareous sponge's in lh<^ Hiukiu Islands anel Ihc^ 
Caroline Islands have remamc'd entirely unknown until IIk' pt*c\s<!ni 
The writer had an opportunity to visit Okinawa in August of l!H0 and 
was able to secure several sp(‘cimcns. The colkH;:tion was r(!pix\s<mi«‘d by 
ten species, of which tw<y are new to science, and six are common with 
those from other districts of Japan. 

In regard to the fauna of the Caroline Islands, somc^ si)ccim<ms cibtained 
at Palao were proposed to the writer's hands through the courtesies of 
several gentlemen. They were represented by six species only, but it is 
thought that when the survey is undertaken more thoroughly in the simic 
district, the number of Calcarea will be greatly increased. 

The following is the list of all the species of Calcarea desalt with in 
the present paper. 
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Family Homocoelidae 

1. Leucosolenia blanca (Michlucho-Maclay) 

2. Leucosolenia clathrata (Carter) 

3. Leucosolenia coriacea. (Montagu) 

I. Leucosolenia nm.tsu. Hozawa 

5. Leucosolenia primordialis ( 11 AEG K El.) 

6. Leucosolenia protogenes (Haeckel) 

7. Leucosolenia stipitata Dendy 

8. Leucosolenia ventosa Hozawa 

9. Leucosolenia wilsoni Dendy 

10. Leucosolenia japonica (Haeckel) 
i'J. Leucosolenia kngoshimeiisis Hozawa 

12. Leucosolenia amitsbo Hozawa 

13. Leucosolenia canariensis (MjCHijfCiK)-MACr.AY) 

14. Leumsotxmia depressa Dendy 

15. Leucosolenia gardrneri Dendy 

16. Leticosolenia mimita^ n. sp. 

17. Ijmcosolenia serica Tanita 

18. Leucosolenia soyo Hozawa 

1.9. Leucosolenia atlantica Thacker 

20. Leucosolenia australis BR^iNDSTKD 

21. Leucosolmia eleanor Urban 

22. Leucosolenia izuensis Tanii’A 

23. Leucosolenia laxa Kfrk 

24. Leucosolenia mollis Tanepa 

25. Leucosolenia pyriformis, n. sp, 

26. Leucosolenia reticulum ((). ScriMrDT) 

27. Ijmcosolenia sagamiana Hozawa 

28. Leucosohmia tenera Tanita 

29. Dendyn quadripodifera Hozawa 

30. Dendy a triradiata, n, .sp. 


Family Lciucascidae 

31. Leucetta pyriformis Dendy 

Family Leucaltidae 

32. Leucaliis clathria Haeckel 

33. Leucaliis tenuis Hozawa 


Family Minchinellidae 

34. Petrostrorna schulzei Doderlfiin 




6m 


S, TANITA 


Family Sycettidae 

35. Sycetta conifera (Haeckbl) 

36. Sycetta quadriradiata Hozawa 

37. Sycon album Tanita 

38. Sycon calcar-avis Hozawa 

39. Sycon ciliaium (Fabricius) 

40. Sycon coronatum (Elias and Soiander) 

41. Sycon cylindricum Tanita 

42. Sycon digitiformis Hozawa 

43. Sycon ensifenim Dendy 

44. Sycon globulaium Hozawa 

45. Sycon lendenfeldi Row and HozAWA 

46. Sycon luieolum 1 ANriA 

47. Sycon matsushimenise Tanita 

48. Sycon misakiensis Hozawa 
49- Sycon mundulmn Lambe 

50. Sycon okadai Hozawa 

51. Syco7i orantum Kirk 

52. Sycon plumosum^ n. sp. 

53. Sycon pulchrum, n. sp. 

54. Sycon raphanus 0. Schmidt 

55. Sycon rotundum TANrrA 

56. Sycon satsumensis Hozawa 

57. Sycon simmhirensis Hozawa 

58. Sycon uragamii Tanita 

59. Sycon yatsui Hozawa 
F amily Heteropiidae 

60. Grantessa nemurensis Hozawa 

61. .Grantessa sagamiam Hozawa 

62. Grantessa shimeji Hozawa 

63. Grantessa shimoda Tanfia 

64. Grantessa intusarticulaia (CAR^r'ER) 

65. Grantessa mitsukurii Hozawa 

66. Grantessa bifida^ n. sp. 

67. Grantessa ampullae Hozawa 

68. Grantessa basipapillata H6zawa 

69. Grantessa parva Tanita 

70. Heteropid medioartkulata Hozawa 

71. Heteropia striata H6zawa 
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72. Amphiute ijimai Hozawa 

73. Vosmaeropsis japonica Hozawa 

74. Vosmaeropsis grisea Tanita 

75. Vosmaeropsis spimosa, n. sp. 

76. Vosmaeropsis maculata Hozawa 

77. Vosmaeropsis sosakii Hozawa 
Family Grantiidae 

78. Grantia hayai Hozawa 

79. Grantia kujiensis Hozawa 

80. Grantia nipponica Hozawa 

81. Grantia uchidai Hozawa and Tanita 

82. Grantia cupla (Haeckei.) 

83. Grantia glabra Hozawa 

84. Grantia stylata Hozawa 

85. Paragranlia waguensis Hozawa 

86. Ute armata Hozawa 

87. Ute peduncidata Hozawa 

88. Achramorpha diomediae Hozawa 

89. Anamixilla torresi Poi.ejakff 

90. Leucandra hozawai Tanita 

91. Leucandra kagoshimensis Hozawa 

92. Leucandra kurilensis Hozawa 

93. Leucandra magna Tanita 

94. Leucandra odawarensis Hozawa 

95. Leucandra tomentosa Tanita 

96. Leucandra tropica^ n. sp. 

97. Leucandra valida Lambe 

98. Leucandra vermiformis Tanfi’a 

99. Leucandra abratsbo Hozawa 
100. Leucandra glohosa^ n. sp. 

10 L Leucandra impigra Tanita 

102. Leucandra mediocanellata Hozawa 

103. Leucandra mitsukurii H6zawa 

104. Leucandra multituba Hozawa 

105. Leucandra nahamurai Tanita 

106. Leucandra paucispina Hozawa 

107. Leucandra rigida Hozawa 

108. ‘ Leucandra sagamiana H6zawa 

109. Leucandra sola Tanita 
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110. Leucandra solida Hozawa 

^ HI. Leucandra spinosa Hozawa 

112. Leucandra cerebrum, Hozawa and lANrrA 

113. Leucofidra dura Hozawa 

114. Leucandra foliaia Hozawa 

115. Leucandra frap'ibh Hozawa 

116. Leucandra ohsfmnai TANrrA 

117. Leucandra onifcaseana Hozawa 

118. Leucandra pacifica Hozawa 

119. Leucandra tuba Hozawa 

120. Leucandra tuberculata lIozAWA 

121. Leucandra yuriagensis Hozawa 

122. Leucandra aniakusana, n. sp. 

123. Leucandra consolida, n. sp. 

124'. Leucandra glabra Hozawa 

125. Leucandra okinoseana Hozawa 

126. Leucandra palaoensis, n. sp. 

127. Leucopsila stylifera (O. Schmidt) 

128. Leucyssa spongilla Haeckel 
Family Amphoriscidae 

129. Leucilla hirsuta Tanti'a 

130. Leucilla mmuta Tanita 
Family Lelapiitlae 

131 Lelapia nipponica Haea 

The number of species treated in th(‘ pre.sent i)aper is 1*31 in all and 
they belong to 21 genera and 9 lamilicvc Of these 131 sp<K':ies, 12 arc 
new to science and 10 are reported for tlu* (irsl time^ from Japanese^ 
waters. Most of the specimens which were collr'cti^d by Prof<‘.ssor Hozawa, 
by Dr. Sato, and by the present writ<‘r, and were used in Ihc^ prcwc'nt 
study, are now deposited in the Museum of (he Hiolcgkuil bistituU’^ of the 
Tdhoku Imperial University. 

Before proceeding further, the' writer returais his hearty thanks to 
Professor Dr. Sanji Hozawa of the Tdhoku Imperial IJnivt^rsity for the 
kind guidance and valuable advice rendered him during the course of the 
present investigation. Further the writer wishes to express his thanks to 
Assistant Professor Dr. Hayao Sato of the same University, to Dr. Nonoiui 
Abe of the Kiturin Higher Normal School, to Mr. Gen.h Kaix) of the 
Palao Tropical Biological Station, and to Mr. Goro Tada of the Mie 
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Fishery Institute, who have kindly sent materials for the writer's use. Th§ 
writer also expresses his gratitude to Professor Dr. Hirosi Osima of the 
Kiusyu Imperial University, to Dr. Kikutaro Baba, to Mr. Takeo Misonoo, 
the Director of the Yamaguti Fishery Institute, to Mr. Kanae Haseoawa, 
the Director of the Simane Fishery Institute, for their help given to the 
writer in various ways. Lastly the writer desires to acknowledge io the 
Scientific Research Expenditure of the Department of Education, for the 
financial help given to the writer in carrying out the present work. 

TI. DESCRTPTTON OF THE SPECIES 
A. Family Homocoelidae Dendy 

1 Hagnosis The whole of the j>rastral cavity and its various outgrowths IIikhI by collared 

colls throughout the life of the sponge. Sponge colony rarely radiat;(‘, aiifl, 
if so, th(‘ ’ceniral individual re^tains the primitive as(‘on structure, with a 
lining of collared <-el!s and without a special gastral eor<<\x. No true d(*r- 
mal membrane or true dijrmal cortex is ev(‘r (levelop(‘d. 

Genus Leiicosolenia Roweubank (1864 188Ji) 

Diagnosis':— Diverticula of the gastral cavity, if any, never radially armng(id artniiul a 
central tube. Skeleton composed of trirudiai(' or (luadriradiate, spicules, to 
which oxea may be added. No uteoid dermal skek^lon. Nucleus of collared 
cells basal or apical. 

1. Leucosolenia blanca (MiCHLUCHO-MAcr.AY) 

(PI. NT, fig. 1) 

(kiancha htanca, Micuf.ueiio.MACiAY, 1868, p. 221,, Pis. 4, 5; HAncKKi-, 1870, p. 284. 
Olyfithus mancha, IUkcki’:l, 1870, p. 287. 

Leuemohwia guancha, Hakckw., 1 . 870 , p. 248 . 

Tarrus guanaha^ Hamc’Kkl, 1870, p. 244. 

Nardiut guamka, Hai‘:(!KI';l, 1870, p. 247. 

AsaeMa hlanca, Hahckkl, 1872, p. 88, PL 5, fig. ,8; 1891, }). 218, PI. 8, fig. 

5; Arnkbkn, 1900, p. 9. 

leucmoUnia hlama, PoxabAKrr, 1888, p. 87, VI 1, fig. 2, PL 8, fig. 8; Lackhchhwitz, 
1886, p. 800; VoSMAKH, 1887, p. 870; Biikitfubh, 1896, p. 1; 1897, p. 210; 
1898, p. 18; p. 19; p. 105; 1982, p. 240; 1985, p. 7; 1936, p. 5; Dendy 
and Row, 1913, p. 724; Aendt, 1928, p. 19, figs. 9, 10; Be0ni)STE1), 1928, 
p. 12, text-figs. 7, 8; Hozawa, 1929, p. 282; Topbent, 1986, p. 9* figs. 4, 5; 
Tanita, 1942, p. 75. 

Clathrina hlanca, MiNCHlN, 1896, p. 859; Jenrin, 1908, p, 488, fig.s. 85--87. 

This widely distributed species is represented by two specimens in the 
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collection. They were obtained by Dr. Hayao Sato from two different 
localities of Usa and Mimase in Kdti Prefecture, 

The specimen which came from Usa (PI. XI, fig. 1) was collected from 
the pearl-oyster bed and it is formed in a flat fan-sha[)cd head pc'rched 
at the tip of a stalk. It consists of a mass of anastomosing tulx's. Th(^ 
sponge is 10 mm high, 6.5 mm broad, and 3 mm thick. Ilie colour in 
alcohol is white and the texture is soft. 

The other specimen was secured from a wire used in fishing at Mimase 
and is closely similar in appearance to the first specimen a!)ove-mentioned. 
It measures 8 mm in height, 5 mm in breadth and 1.3 mm in thickness. 
The colour of the specimen is dirty white in the preserved state. 

Previously known Distribution Cosmopolitan. Kara Sea; Murman 
Coast; White Sea; East Spitsbergen; Azores Islands; Pico Fayal; Brazil; 
Naples; Minorca; Lesina; Kiel Bay; Philippine Islands; Sagami Sea. 

, Localities Usa and Mimase in Kdti Prefecture. 

2. Leucosolenia clathrata (CARTini) 

Leucetta clathrata, Carter, 1888, )). 38, FI. 1, figs. 18 T 7, 

Clathrina tripodifera var. gravida, Carter, 188fi, p. 507. 

Leucosolenia tripodifera var. gravid, DkndY, 1891, p. 68. 

Leucosolenia intermedia, Kirk, 1895, p, 208, PI. 4, fig. 2; HH0NnsTHi>, 1920, p, 298. 

Leucosolenia clathrata, Drndy and Row, 1913, p. 724; Row and IIozawa, 1981, p. 780; 

Hozawa, 1940, p, 80; Tanita, 1942, p. 76. 

Distribution :— S. W. coast of Australia ((Tauter) ; Near Port Phillip 
Heads, Westernport, Kent Islands (Dendy) ; Cook Strait (Kirk); Island 
Bay, Wellington (BRjziNDSTED); Gelaldton District, Frementle Bay, Bunbury 
Bay (Row and Hozawa) ; Wagu in Mie Prefecture (Hozawa)., 

jRmarfesJudging from the localities mentioned above, this species 
seems to be very common in Australia and New Zealand. From the. 
adjacent seas of Japan, it has been recorded l)y 1I6/.AWA front Wagu, hut 
there is no specimen contained in the present collection. 

3. Leucosolenia coriacea (Moni'AOu) 

(PI. XI, fig. 2) 

Spongia coriacea, Montagu, 1812, p. 116. 

Grantia coriacea, Johnston, 1842, p. 183, PI. 21, fig. 9. 

Leucosolenia coriacea, Bowebbank, 1866, p. 34; Gray, 1867, p. 556; Cakthr, 1877, p. 42; 

Hanitsch, 1895, p. 206; Bkeitfuss, 1897, p. 211; 1898, p. 12; p. 20; p. 91; 

1927, p. 28; 1932, p. 241; 1935, p. 7; 1936, p. 6; Dendy, 1905, p. 226, Pi. 

13, fig. 8; Lundbeck, 1909, p. 457; Row, 1909, p. 184; IIsnoy and Row, 
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1913, p. 725; Hkrnandez, 1918, p. 9; Burton, 1926, p. 71; 1929, p. 402; 
1930, p. 2; 1933, p. 235; Arndt, 1928, p. 18, fig. 6; Row and Hozawa, 1931, 
p. 735; Burton and Rao, 1932, p. 303; Topsent, 1936, p. 2, figs. 1, 2: 
Tanita, 1942, p. 20; p. 74. 

Clathrina sulphurea, Carter, 1871, p. 279. 

Clathrina coriacea, Ridley, 1<S81, p. 132; MiNcTiiN. 1896, p. 359; Jenkin, 1908, p. 6. 

Ascetta coriacm^ Haeckel, 1872, p. 24, Pis. 3, 5, fig. 2; Fris'I’EDT, 1887, p. 405, PI. 22, 
figs. 1, 2; Hanitscti, 1890, p. 232; Arneskn, 1900, p. 10. 

This well-known species is represented in the collection by many 
specimens obtained from eight different localities. 

Each of the specimens shows a more or less ilattened loose mass, 
composed of branching and anastomosing Ascon-tubes, attached to the 
sea-weed or to other foreign object by its lower part. The largest specimen 
attains 15 mm in length and 10 mm in breadth. Most of the specimens 
have a greyish tint in colour but several of them are nearly white. The 
texture is rather soft. 

Pretnotidy known Distribution: Cosmopolitan: Arctic Occ^an; Atlantic 
Coast of Europe; Mediterranean Sea; l^acific Ocean; Indian Ocean; West 
Australia. In Japan - Ho'syn Sunosaki; Misaki (Tanita). 

Localities: —Toba Bay; Kii-Nagasima; Tanabe Bay; Hiuga Utimi; 
Mogi Bay, near Nagasaki; Imrao-Kagamura; Wakasa-Takahama; Naha, 
Okinawa Prefecture, 

Remarks :— This species was described for the first time by Montagu 
in 1812 under the name of Spongia coriacea. Afterwards, it has been 
reported by many investigators from various parts of the world. 

In 1942, the writer reported this species as found in the adjacent sea 
of Kantd District, The writer stated in the same report that the present 
species will be discovered in various parts along the coast of Japan in the 
future. Judging from the fact mentioned by the present collections, the 
species in (luestion is considered to be met with often in the waters of 
Japan. 


4. Leucosolenia mutsu Hozawa 

Leucosolenia mutsu, Hozawa, 1928, pp. 219-2iJ0, PI. 1, figs. 1-8; 1940, p. i!5; Tanita, 
1940, p. 165, PL 8, fig. 1; 1941, p. 267; 1942, p. 23, PI. 2, fig. 2; p. 73. - 

Numerous specimens of this species exist in the collection. They were 
collected by the writer from five different localities, 

Each of them is a small irregular mass, consisting of a loose net-work 
of Ascon-tubes. 

The colour varies from nearly white to grey in the preserved state. 
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This species was fully described by Hozawa (1928) so that no lurlher 
details are necessary. 

Previously known Distribution:- MutuBay; Kesennuina Bay (IIozawa); 
MatusimaBciy; OnagawaBay; Simoda; Kamakura; Mlsaki; Awa-Kosninato; 
Sunosaki; Tateyama (Tanita). 

Localities: —Siononiisaki and Kata, Wakayama ProIcNttuns Kagamura 
and Esumi, Simane Ih’efecture; Wakasa-Takahaina. 

Remarks: —This specie's was first established by IIozawa in 1928, and 
since then has been reported by Hozawa and the writer sev(a*al times as 
found in several localities. This form, therefore, seems to be lound rather 
common along the coast of Japan, being obtained at many localiticvs as 
mentioned above. 

5. Leucosolenia primordialis (IIaecki:i.) 

(PL XI, tiR. 8) 

Prosycum primordiale, Haecksl, 1870, ]>. 237. 

Olynthus simplex^ Hai^ckkl, 1870, ]). 237. 

Ascetta primordialis, HAE(acKL, 1872, p. 10, PLs. 1, 2, PL 5, (if^. 1; LsNnKNi K.fJ), 1885, p. 
897; 1891, p. 195, PL 8, fig. 1, PL 9, (iks. 23 20; Aunkskn. 1900, p. 12. 

Clathrlna primordialis, Carter, 1880. p. 510; Minctiin, 1890, p. 359; Jenkin, 1908, p. 0; 
1908, p. 436; Row, 1909, p. 184. 

Leucosolenia primordialis, LAc'iisriiEWITZ, 1880, p. 299; PRi;ri'ress, 1897, j>. 212; 1898, 
p. 12; p. 21; p. 91; 1932, p. 242; 1935,.p. 12; 1 )eni>y aiul 1913, p. 

726; Hernandez, 1918, p. 10; IPirton. 1920, p. 71; Bupndsted, 1928, p., 
9, text-Og. 1; Row and Hozawa, 1931, p. 730; 'Lanita, iO l-Z, p. 73. 

Many specimens of this welbknowii species exist in iIr‘ colleclion which 
were collected from six different localitievs. 

The specimen which was obtained from tiu' pc'arl oysU'r bed in 1 anabc^ 
Bay (PL XI, fig. 3) is a strongly flattened (*olony an<l is atiaclu'd by the 
lower surface to the foreign obj(‘Ct. It is (Tunposi'd of irrcgidarl.v anasto¬ 
mosing and branching Ascon-iubes of about Il.runm in diameler. 

The remaining specimens are usual clatlirons <*olonies. 

The colour of the specimens in alchohol vary from nt'arly wlni<‘ to 
yellowish white. 

Previously known Distribution: - Cosmopolitan: M(‘dit(!rraru*aii Sea; 
Atlantic Ocean; Red Sea; Indian Ocean; Coast of Australia. 

Localities Tanabe Bay ; Hiuga-Aosima; Amnkusa-'romioka ; Mogi 
Bay, near Nagasaki; Tuiyama Bay, Hyogo Prefectun*; Naha, Okinawa 
Prefecture. 

Remarks This species is cosmopolitan, having been widely distributed 
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and obtained from many localities in the world as mentioned above. It 
has not been, however, hitheilo obtained from the adjacent seas of Japan 
before the present collection. 

Judging from the distribution in Japan, the present species .seems tO' 
be rather common in the southern parts of .Japan. 

6. Leucosolenia protogenes (Haeckki.) 

(PI. xr, fig. 4) 

Ascetta primordialis var. protagencs^ HaI'X’KKL, p. 16, FIs. 1, PI. 5, fig. t. 

Ascetta procumbens, Lrndknfkld, 1885, p. 1086. 

Clathrina primordialis ^ CaRTEK, 1886, p. 510. 

Leucosolenm protogenvs^ Dendy, 1891, p, 58, PI. 8, iiy. 1, PL I'J, (Ig 1; BuErrEnss, 1897., 
{). 213; 19.32, p. 243; 1935, p. 13; Dendy and Row, 1913, p 726; !)en!)Y 
and Frederick, 1924, p. 480, PL 25, fig. 2; Br0ni)hteij, 1926, p. 297; I'antta, 
1942, 11. 24. VI 2, fig. 3; p. 73. 

This species is represented by nuni<;rous six^ciiiKais in tlie collection 
which were collected from the various Ia<‘.ali1ies of Kii IV.ninsula, SikokiL 
and Kiiisyu. They vary a good deal both in shapes and in si/,(\ ' 

The largest specimen (PI. XI, fig. A) which was di'-posited in tlu^ Museum 
of the Seto Marine Biological Station, forms a large; irregular massive 
colony consisting of anastomosing Ascon-tubes. The colony attains about 
25 mm in height and 40 mm in breadth and is attached with the lower 
surface to the substratum. The diameter of the Ascon-tubes varies from 0.3 
mm to 1.2 mm according to their position in the colony. The colour of the 
specimen is nearly white and the texture is father soft and spongy. 

The specimens which were obtained from the pc^arl oyster bed in 
Tanabc Bay, Ago Bay, and Usa, are softer in tc^xture than t liat of the 
specimen mentioned-ahove, l)eing composed of u loose nc^twork of thicker 
Ascon-tubes. The colour is dirty grey due to the contamination with mud. 

TIk; remaining specimens which came from th<; .various localities in 
Sikoku and Kiusyn are smaller and more irregular in shape tlian the above- 
mentioned. 

With, respect to the canal system, structure, and spicules, all these 
specimens are identical with each other, and agree well with the descrip¬ 
tion of this species given by the previous writers such as Haeckel, ‘Bendy, 
and Lendenfeld. 

Previously known Distribution :— Cosmopolitan: South and East Coasts 
of Australia (Haeckel, Bendy, Lendenfeld) ; West Coast of Australia 
(Bendy and Frederick); Campbell and Auckland Island {Bu^msTw); New 
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Zealand (Bn^iNDSTED). In Japan — Bosyfi Tateyama (Tanita). 

Localities:—K\\ Peninsula: Toba Bay, Momotx)ri-mora, Ago Bay, 
Hamajiina, Tanabe Bay; Sikoku district: Mimas(% Usa, Sukumo-Osima in 
Koti Pref.; Hirayama, Uwajima, Yahatahama, Takahama in Khinie Prof.; 
Kiosyfi district: l omioka, Province of Amakusa. 

RemarksThis species was first described by I Iakckkl in 1872 as 
a varity of Leucosolenia primordialis under the name of Ascetta pritmmlialis 
var. protogenes. 

In 1891, Dendy reported this species from Austi'alia and he discussed 
in the same report that Ascetta procumbens and Clathrina primordialis 
which were named by Lendenfkld and by Cahtkii respectively, are syno¬ 
nymous with the present species. Since that time, it has been rt'Cord(Hl 
by several investigators as found in various i)arts of the world. 

In 1942, this cosmopolitan species was reported by the i)rcsent writer 
as found in Japan. This was the second case of this sfxjcies, being 
corded as having been found in the Japanese waters, and thus, the pres(mt 
form is also considered to be common in the southern parts of Japan. 

7. Leucosolenia stipitata Dkndy 
(PL XI, 5 7) 

Leucosolenia stipitata^ Dkndy, 1.891, pp. 51-52, PI. 1, tigs. 4 6, 11, fig. 2, II. 9, fig. 5; 

Dendy and Row, 1913, p. 727; How anrl Hozawa, 1931, p, 739; I'anita, 
1942, p, 26, 14. 2, fig. 5; p. 75. 

Many specimens of this specie.s were collected hy the writer himself 
at the various localities shown in the 'fable I. 

The specimens vary from club-shape to nc'arly cylindrical in shape as 
shown in PL XI, figs. 5 -7. Each of the .specimen.s con.si.s(s tif a mor<i 
or less oval body and'of a stem hy which the sponge i.s attached to I, he 
substratum. The body has the reticulate surface and is provid<Ml u.sually 
with a relatively large osculum on its summit. 

Dendy has stated in his original description as follows: “This is a 

very minute sponge, . Only one osculum is present in the 

specimens figured, but I should imagine that there might sometimes be more 
in older specimens.” 

The specimens at the writer’s hand are all very small, the total length 
of them varying from 1.5 mm to 10 mm as shown in the Table I. The 
largest specimen (PI. XI, fig. 5) which came from Takahama is provided 
with two oscula. 
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Table I. The localities and numbers of specimens obtained 


Localities 

No. of 
.specimons 
oblainodi 

Total length 
in mm. 

Date 

Momotori-mura, Mie Fref. 


3.0 7.0 

Dec. 30, ’39 

Hamajima, Ditto, 

2 

3.0-fi.5 

.Ian. 1, ' to 

Owasi, Ditto. 

4 

2.3-3.5 

Oct. 9, ’H9 

Kata, Wakayama Fref. 

H 

2.5 3.0 

Oct. 14, ’:19 

Takahama, Ehime Fref. 


3.0 10.0 

April 3, '42 

Hosojima, Miyazaki Fref. 

5 

2.0 5.3 

July 16, ’40 

Aosinia, Ditto. 

2 

4.0 

July 15, ’-10 

Tomioka, Kumamoto Fref. 

2 

2.5 3.S 

Mar. 27, ’^U) 

Mogi, Nagasaki Pref. 

3 

2.3 6.5 

Mar. 2.5, ’10 

Hamada, Simane Fref. 

2 

3.0 

July <S, '41 

Kaga-mura, Ditto. 

2 

2.0- LO 

•July 6,'41 

Hamasaka, Hydgo Fref, 

1 

4.0 

July 'I, '41 

Tuiyama-wan, Ditto. 

5 

1.8 3.0 

Oct. 17, '40 

Wakasa-Takaharaa, Hukui Pref. 

8 

1.5 7.0 

Oct. 1.5, '40 

Saclo-Aikawa, Niigata Pref. 

1 

3.0 

July 19, '41 

Naha, Okinawa Fref. 

1 

7.5 

Juno (i, '-10 


The colour of the sponge in the preserved state varies from white to 
grey ; the grey tint will due to the contamination with mud. 

With regard to the canal system, the arrangement of the skeleton and 
other details, the present specimens are identical with the original des¬ 
cription of this species given by Dendy. 

Previously known Distribution :—Port Phillip Heads (Dendy); Geraldton 
District (Row and Hozawa). In Japan —Sunosaki and Awa-Kominato 
(Tanita). 

Localities:-- See Table I. 

Remarks :—This species was described for the first time by Dendy in 
1891, using two specimens obtained from Port Phillip Heads. Afterwards, 
it was reported by Row and Hozawa from Geraldton District, S. W. Aust¬ 
ralia. From the Japanese waters, this species was reported by the present 
writer in 1942. 

Of the present collections, the specimens of this species were obtained 
in great number from various localities shown in the Table I. Thus the 
present species seems to be one of the species widely distributed along 
the coasts of Japan proper. 

Although this species may be easily distinguished from other members 
of the genus Leucosolenia by the special external features and by the 
spicules, it is very small in form. However, when the more careful survey 
are undertaken, this form may become to be considered cosmopolitan. 
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8. Leucosolenia ventosa Hozawa 

Leucosolenia ventosay Hozawa, 1940, pp. 31-32, PI. 4, fig. 1, text-fig. 1; Tanita, 1942, p, 
75. 

Locality :— Wagu, Mie Prefecture (Hozawa). 

9. Leucosolenia wilsoni Dendy 
(PI. XI, fig. 8) 

Leucosolenia wilsoni, Dendy, 1891, pp. 63-65, PI. 2, figs. 3, 4, PL 7, PI. 11, fig. 3; Dendy 
and Row, 1913, p. 727; Tanita, 1942, p. 27; p. 73. 

This species is represented by a single specimen in the collection which 
was obtained by the writer himself from the pearl oyster bed of Momotori- 
mura, Mie Prefecture. The sponge forms a flattened, spreading mass^ 
consisting of branching and anastomosing Ascon-tubes. 

The colour in the preserved state is dirty yellow. 

Previously known Distribution :— Near Port Phillip Heads (Dendy) ; 
In Japan — Misaki (Tanita). 

Locality :— Momotori-mura, Mie Prefecture. 

Remarks :—This species was first described by Dendy in 1891. The 
present writer has reported on the occurrence of this species at Misaki 
and this is, therefore, the second report of this form from the Japanese 
waters. 


10. Leucosolenia japonica (Haeckel) 

Ascilla japonica. Haeckel, 1872, p. 47, PL 6, figs. 8, 9. 

Leucosolenia japonica, Dendy and Row, 1913, p. 726; Hozawa, 1929, p. 285; Tanita, 
1942, p. 77. 

Locality :—Tokyo Bay (Haeckel). 

Remarks :—This species was first described by Haeckel in 1872 in 
his monograph on the calcareous sponges under the name of Ascilla 
japonica but it has not been reported from Japanese waters since. 

11. Leucosolenia kagoshimensis Hozawa 
(PL XI, fig. 9) 

Leucosolenia kagoshimensis, Hozawa, 1929, pp. 285-286, Pi. 1, figs. 6, 7, text-fig. 3; 
Tanita, 1942, p. 77. 

Only a single specimen (PL XI, fig. 9) which exists in the collection 
was assigned to this species. It was collected by means of a coral-dredge 
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off Hayata-ura in Mie Prefecture from a depth of 70-90 fathoms. 

The sponge is a solitary individual in the form of strongly compressed 
thin-walled tube. It is lOmoi high and 2.5 mm broad in the broadest 
part. The oscular portion is damaged. The dermal surface is near!}’- 
smooth and the colour in alcohol is greyish 3 ^ellow. 

The skeleton of the sponge is composed of sagittal qiiadriradiates only 
which are arranged in a single or two layers in the body wall. The 
dimensions of the spicules appear to be slightly larger than those of the 
type, but in other details the present specimen seems to agree well with 
the type. 

Previously known Distribution :—Kagosima Bay (Hozawa). 

Locality :— Off Hayata-ura in Mie Prefecture, 70-90 fathoms. 

Remarks :— This is the second record dealing with the present species 
taken from Japanese waters. This species seems to be found in deep sea 
only, though the depth of the locality where the collecting the type 
specimen was made, was not mentioned in the original description. 

12. Leucosolenia amitsbo Hozawa 
(P i. XI, fig. 10) 

Leucosolenia amitsbo, Hozawa, 1929, pp. 283-285, PI. 1, figs. 3-5, text-fig. 2; Tanita,. 

1942, p. 79. 

This species is ^represented by four specimens in the collection. They 
were collected by means of a coral-dredge off Kosikijima in Kagosima 
Prefecture from a depth of about 100 fathoms. 

The first specimen (PI. XI, fig. 10) is irregularly ovoid in shape and 
is strongly laterally compressed. It measures 17 mm in length and 13 mm 
in breadth. The pseudosculum at the top of the body is very small and 
is nearly circular in shape with a diameter of 1 mm. The pseudopores are 
variable in shape from circular to oval and are distributed all over the 
pseudoderm. The colour in alcohol is dirty white. 

The second and third specimens are closely similar in appearance. 
Each of them represents a solitary person of a slightly laterally compressed 
tubular form, attached by a base to foreign object and showing at the 
upper end a pseudoSfculum of nearly circular shape. 

The remaining one is a fragment from the basal parts, being the upper 
half torn off. 

With respect to the canal system, spiculations, and etc,, this species 
has been fully described by Hozawa (1929), so that the writer does not 
feel the necessity to add further details to it. 
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Previously known Distribution: —Sagami Sea, depth of 50—400 fathoms 
(Hozawa). 

Locality: —Off Kosikijima in Kagosima Prefecture, depth of 100 
fathoms. 

Remarks:—This species was first described by Hozawa, using the 
specimens obtained from the Sagami Sea. This is, therefore, the second 
record of this form. Judging from the depth of the localities above- 
mentioned, this species seems to be found only in the deep sea. 

13. Leucosolenia canariensis (Michlucho-Maclay) 

(PL XII, figs. 11, 12) 

Nardoa canariensis, Michlucho-Maclay, 1868, p. 230. 

Nardoa sulphurea, Michlucho-Maclay, 1868, p. 230. 

Nardoa rubra, Michlucho-Maclay, 1868, p. 230. 

Torroma canariensis, Haeckel, 1870, p. 244. 

Torroma rubrum, Haeckel, 1870, p. 245. 

Ascaltis canariensis, Haeckel, 1872, p. 52, PI. 9, figs. 1-3, PL 10, fig. 1. 

Ascaltis compacta, Schuffner, 1877, p. 404, PL 25, fig. 9. 

Leucosolenia nanseni, Breitfuss, 1896, p. 427; 1898, p. 13; p. 106, PL 12, figs. 1~9; 
1932, p. 242; Lundbeck, 1909, p. 458. 

Leucosolenia canariensis, Lackschewitz, 1886, p. 300, PL 7, fig. 1; Thacker, 1908, p. 762, 
PL 40, fig. 3, text-figs. 157-160; Dendy and Row, 1913, p. 724; Hozawa, 
1918, p. 528; 1933, p. 2, PL 1, fig. 1; 1940, p. 134, PL 6, fig. 2, text-fig, 2; 
Breitfuss, 1932, p. 240; Tanita, 1941, p. 264, PL 17, fig. 1; 1942, p. 77. 

Numerous specimens of this well-known species were collected from 
seven different localities. They vary both in shape and size considerably. 

Each of the specimens forms an irregularly shaped massive colony, 
composed of net-work of branching and anastomosing Ascon-tubes. The 
largest specimen which was obtained from the pearl .oyster .bed in Ago 
Bay measures 40 mm in height and 24 mm in the greatest breadth. 

The colour of the specimens vary from nearly white to dirty grey. 

As these specimens are identical to the type with regard to the struc¬ 
ture and the spiculation, there is no need to add further descriptions. 

Previously known Distribution: — Canary Islands (MichluCHO-Maclay) ; 
Cape Verde Islands (Thacker); Mauritus (Schuffner); Minorca (Lacksche¬ 
witz); Spitzbergen; Arctic Ocean (Breitfuss); off Copper Island, Com¬ 
mander Island; Mexico (Hozawa). In Japan — Off Yuriage, Miyagi 
Prefecture (Hozawa); Onagawa Bay (Tanita). 

Localities: —Ago Bay and Owasi, Mie Pref.; Senzaki, Yamaguti Pref.; 
Tuiyama Bay, Hyogo Pref.; Wakasa-Takahama; Naha, Okinawa Pref.; 
Palao. 
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Remarks: —This species was previously reported by Hozawa (1933) 
and by the writer (1941) from the Japanese waters. From the waters 
of foreign countries it has been obtained in many localities by several 
collectors. Thus this species may be considered to be cosmopolitan. 

14. Leucosolenia depressa Dendy 

(PL XII, fig. 13) 

Leucosolenia depressa, Dendy, 1891, pp. 65-66, PI. 3, fig. 4, PL 8, fig. 8, PL 11, fig. 4; 

Kirk, 1895, p. 209; Dendy and Row, 1913, p. 725; Tanita, 1942, p. 78. 

Four specimens contained in the collection agree so closely with the 
description of Leucosolenia depressa given by Dendy and thus the wTiter 
has no hesitation in making a specific identification. They were obtained 
by the writer from the sea-shore of Naha, Okinawa Prefecture. All of 
them have nearly the similar appearance, and one of them is shown in 
PI. XII, fig. 13. 

Each of them forms a flattened, spreading, irregular crust, attached to 
some dead corals at a few points. The largest specimen measures 10 mm 
in length and 7 mm in breadth. Several conical papillae are scattered on 
the upper surface, each of which with a small osculum at its summit. 
The colour of the specimens in alcohol is yellowish grey. 

The skeleton consists of numerous regular quadriradiates and of regular 
triradiates of two kinds, larger and smaller. The larger triradiates are 
found only in the pseudodermal membrane. 

The canal system and other minute structures of this species have been 
fully described by Dendy so that no further details are necessary*. 

Previously known Distribution: —Near Port Phillip Heads (Dendy). 

Locality: —Naha in Okinawa Prefecture, sublittoral. 

Remarks: —This is the second report dealing with the occurrence of 
this species in the world. 

15. Leucosolenia gardineri Dendy 

(PL XII, fig. 14) 

Leucosolenia gardineri, Dendy, 1913, pp. 2-6, PL 1, figs. 1, 2, PL 3, figs. 1-3; Dendy and 
Row, 1913, p. 725; Hozawa, 1940, p. 35; Tanita, 1942, p. 78. 

Numerous specimens of this species were collected by the writer from 
five different localities. They vary a good deal Ijoth in shape and size. 
Each of the specimens is consisted of very slender Ascon-tubes, forming 
a very closely meshed reticulation. The surface of the sponge is per- 
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f orated by numerous pseudo pores. 

The largest specimen (PL XII, fig. 14) from Amakusa is an irregulary 
flattened colony of Ascon-tubes, attached to the substratum directly, and 
is 32 mm in breadth. 

The colour in alcohol is pure white or nearly so with faint yellowish tint. 

Previously known Distribution :—Chagos Archipelago (Dendy). In 
Japan — Wajima, Isikawa Prefecture (Hozawa). 

Localities:— Amakusa^Tomioka; Mogi, near Nagasaki; Izumo-Kagamura; 
Hamasaka, Hyogo Pref.: Wakasa-Takahama. 

Remarks :— About the occurrence of this species from the Japanese 
waters, Hozawa already reported in 1940 from Noto-Wajima. This is 
the second record of this form from the seas of Japan. 

16- Leucosolenia minuta, n. sp. 

(PL XII, fig. 15; Text-figs. 2, 3) 

This new species is based upon two specimens found in the collection. 
They were obtained by the writer himself from the shore of Siononnisaki. 

Each of them represents a nearly oval form, consisting of anastomosing 
Ascon-tubes, and is more or less laterally compressed with a stalk-like 
protuberance with which the sponge attaches to the substratum. The total 
length is only 3.3 mm and the greatest breadth is 2 mm. At the upper 

end of the body, there ex¬ 
hibits a minute osculum. 
The pseudopores are near¬ 
ly uniformly distributed 
all over the pseudoderm. 

The colour in alcohol 
is white and the texture 
is rather soft. 

Structure (Text-fig. 2): 
—The canal system seems 
to belong to Dendy’s reti¬ 
culate type B^L 

The skeleton is com¬ 
posed of triradiates and 

Text-fig. 2. Leucosolenia minuta^ n. sp. Part Quadriradiates. The pseu- 
of a cross-section; x90. doderm consists of larger' 

Dendy, A. Trans. Roy. Soc. Victoria, Vol. 3, 1891, p. 27. , 
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triradiates, which are arranged in a few la^^ers leaving angular pseudo¬ 
pores. The walls of Ascon-tubes are made up of an admixture of smaller 
triradiates and quadriradiates, though the former kind of spicules are 
more numerous than the latter. They are arranged in a thin confused 
layer and the apical rays of quadriradiates project into the gastral cavity. 

Spicules (Text-fig. 3):— Large triradiates of pseudoderm (a) regular. 
Rays stout, straight, tapering to sharp point, 130~175/^ long and 14-18 
thick at base. 



Text-fig. 3. Leucosolenia minuta, n. sp. a, large triradiates of pseudoderm; 

b, small triradiates of Ascon-tube; c, quadriradiates of Ascon-tube. All X 240. 

Smaller triradiates of Ascon-tubes (b) also regular and like the larger 
ones above-mentioned in shape, but rays are shorter and thinner, measur¬ 
ing 60-75/^ in length and 8-10/^ in thickness at base. 

Quadriradiates of the same (c) similar to smaller triradiates, differing 
only in the presence of apical ray. Apical ray nearly straight, sharply 
pointed, slightly shorter than facial rays, 50-60/i long and 7-10/^ thick 
at base. 

Locality: —Sionomisaki, Wakayama Prefecture. 

Remarks :— This species appears to resemble closely Leucosolenia 
stipitata Dendy^^ in external features and canal system, while in spicula- 
tion it approaches to L. soyo Hozawa”^ and L, gardineri DENDY'^h JL. 
stipitata, however, differs from this species in the shape of spicules. The 

Leucosolenia stipitata^ DeNDY, 1891, pp. 51-52, PL 1, figs. 4-6, PL 4, fig. 2, PL 9, 

.fig. 5. 

Leucosolenia soyo^ HozaWa, 1933, pp. 4-7, PL 1, fig. 2, text-fig. 1. 

Leucosolenia gardineri, Dendy, 1913, pp. 2-6, PI, 1, figs. 1, 2, PI. 3, figs. 1-3. 
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present species may be easily distingui'-hed from L, soyo and L. gardineri 
by the dimensions of spicules, by the canal system, and by the external 
appearance. 


17. Leucosolenia' serica Tanita 
Leucosolenia serica, Tanita, 1942, pp. 25-26, PL 2, fig. 4, text-fig. 2; p. 78. 

Locality :—Yodomi in Sagami Sea, 100-200 fathoms (Tanita). 
Remarks :— This species was established by the present writer in 1942, 
basing the description upon three specimens secured by Dr. Eri from 
Yodomi in Sagami Sea. This species seems to be found only in the deep 
sea. 


18. Leucosolenia soyo Hozawa 

Leucosolenia soyo, Hozawa, 1933, pp. 4-7, PI. 1, fig. 2, text-fig. 1; Tanita, 1942, p. 78. 

Distribution :—Off Hudai, Rikutyu, 170 meters; near Sado Island,. 
168 meters (Hozawa). 

Remarks :—This species seems to be found only in the deep sea. 

19. Leucosolenia atlantica Thacker 
(PL XII, fig. 16; Text-fig. 4) 

Leucosolenia atlantica, Thacker, 1908, pp. 760-761, PI. 40, 6g. 2, text-fig. 156; Dendy and 
Row, 1913, p. 721; Tanita, 1942, p. 81. 

Only a single specimen (PL XII, fig. 16) in the collection is assigned 
to the present species which was collected by the writer from the sea¬ 
shore of Naha Bay, Okinawa Prefecture. 

Tlie sponge is consisted of loosely anastomosing Ascon-tubes which are 
separated from one another by the well-developed interspaces. The lower 
surface of the sponge exhibits several protuberances with which the sponge 
attaches to the substratum. The total length is 13 mm and the breadth 
is 6 mm. The diameter of the Ascon-tubes is about 0.8 mm and the sur¬ 
face of the tubes appears slightly hispid when observed with the naked 
eye on account of projecting oxea. 

The colour in the preserved state is faint yellowish grey. 

Structure:—The skeleton consists of triradiates, of quadriradiates, and 
of oxea. The quadriradiates are much more numerous than the triradiates 
and are of two kinds, larger and smaller. All radiates are arranged in 
a few layers without any definite orientation except for that they run. 
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parallel to the surface of the tubes. The apical rays of both larger and 
smaller quadriradiates project into the gastral cavity in large number. 
The oxea occur here and there without any definite direction in the sponge 
wall and project beyond the surface. 

Spicules (Text-fig. 4):— Large quadriradiates (a) regular. Facial rays 
stoiitj straight^ tapering to sharp ends, 200-230 long and 30-45/^ thick 
at base. Apical ray straight, sharply pointed, thinner and shorter than 
facial rays, 150-210/-^ long and 22-36/^ thick at base. 



Smaller quadriradiates (b) also regular. All rays straight, sharply 
pointed. Facial rays measures 90-130 in length and 8-'13/^ in thickness 
at base. Apical ray is 70-160/^ in length and 6-10 ju in thickness at base. 

Triradiates (c) similar to smaller quadriradiates in shape and size, ex¬ 
cept for the absence of apical ray, 

Oxea (d) slender, tapering, to both ends, either straight or slightly 
curved, 300-450/^ long and 10-15/^ thick in the middle part. 

Previously known Distribution :— Cape Verde Island, 20 fathoms 
(Thacker). 

Locality :— Naha, Okinawa Prefecture, Littoral zone. 

RemarksThis species was first described by Thacker as fouud in 
Cape Verde Island and since then no one has reported this form from 
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any where else. This is, therefore, the second report dealing with the 
occurrence of this species in the world. 

20. Leucosolenia australis Br?^ndsted 
(PI. XII, fig. 17) 

Lucosolenia australis, Br^ndsted, 1928, pp. 15~17, text-figs. 15, 16; Tanita, 1942, p. 84. 

This species is represented by six specimens in the collection. Of 
these, three were collected by Dr. Sato from the pearl oyster bed of 
Usa in Koti Prefecture, while the remaining three were obtained by the 
writer himself from the pearl oyster bed of Hamajima in Mie Prefecture. 
They are all alike in appearance, being composed of loosely branched 
Ascon-tubes. The Ascon-tube very slender, measuring only 0.8 mm in 
diameter and is provided with a small circular osculum at its extremity. 
The outer surface of the tubes is minutely hispid on account of the pro¬ 
jecting oxea. The colour in alcohol vary from nearly white to yellowish 
white and the texture is soft. 

The canal system of the sponge is of Dendy’s type simplicia^^. The 
skeleton consists of triradiates, quadriradiates, and oxea. With regard 
to the shape and the dimensions of spicules, these specimens are identical 
with the original description given by BrjSndsted. 

Previomly known Distribution: —Observatory Bay, Kerguelen (BrJ^ND- 
sted). 

Localities: —Usa, Koti Pref ; Hamajima, Mie Prefecture. 

Remarks: —This species was described for the first time by BrJ^nbsted 
in 1928, the specimens being taken by the ‘'Deutschen Sudpolar Expedi-. 
tion” from the Observatory Bay. He has given in his description two 
figures of spicules, but has no photographs. The writer, therefore, has 
appended it here- 

Judging from the softness of the sponge and the conditions of the 
localities, this species seems to be found only in the calm bay. 

21. Leucosolenia eleanor Urban 
(PI. xn, fig. 18 ) 

Leucosolenia eleanor. Urban, 1905, pp. 36-55, PL 6, figs. 1-62, PL 7, figs. 63-68; Bendy 
and Row, 1913, p. 722; Laubenfels, 1932, pp. 8-9, text-fig. 3; Tanita, 1942, 
p. 84. 

There is a single specimen of this species in the collection which was 

O Bendy, A. Trans. Roy. Soc. Victoria, Vol. 3, 1891, p. 24. 
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collected by Dr. Sato from the beach of Sukumo-Osima in Koti Prefecture, 

The sponge is a flattened colony of branching and anastomosing Ascon- 
tubes, varying from 0.4 mm to 1.5 mm in diameter. The Ascon person 
are thin walled tubes, each when fully grown bearing a small circular 
osculum at its apex. Many small blind outgrowths are seen on the lateral 
side of the tubes. These outgrowths seem to be young buds of the 
Ascon-persons. 

The colour in spirit is nearly white and the texture is rather soft. 

Previously known Distribution :—Coast of California (Urban, Lauben- 

FELS). 

Locality :— Sukumo-Osima, Koti Prefecture. 

Remarks: —This species was hitherto recorded only from the coast of 
California, From the Japanese waters, this species was obtained for the 
first time in the present collection. 

22. Leucosolenia izuensis Tanita 
(PI. XII, fig. 19) 

Leucosolenia izuensis, Tanita, 1942, pp. 21-23, PI. 2, fig. 1, text-fig. 1; p. 81. 

The collection contains three specimens of this species, of which the 
largest one (PI. XII, fig. 19) was collected in the neighbourhood of the 
Amakusa Marine Biological Station, while the remaining two were obtained 
from the coast of Naha Bay, 

Each of the specimens consists of branched and anastomosing Ascon- 
tubes and attached to the substratum directly. The specimen came from 
Amakusa attains a length of about 15 mm. The diameter of the Ascon- 
tubes varies from 0.5 mm to 1.8 mm and the dermal surface of the tubes 
has a hispid appearance owing to the projecting oxea. 

The colour of the sponge iii alcohol is faint grey. 

With respect to the canal system, spiculation, and etc., these specimens 
at hand agree well with the type. 

Previously known Distribution: —near Simoda (Tanita). 

Localities: — Amakusa*Tomioka; Naha, Okinawa Prefecture. 

23. Leucosolenia laxa Kirk 
(PI. XII, fig. 20) 

Leucosolenia IcLxa, Kirk, 1895, pp. 208-209, PL 4, fig. 1; Dendt and Row, 1913, p. 722; 

Hozawa, 1928, p. 220, PL 1, figs. 4, 5; 1940, p. 35; Tanina, 1941, p. 2, PL 
1. fig. 1; p. 265; 1942, p. 23; p. 83. ■ 
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The collection contains numerous specimens of this species which were 
obtained from eight different localities. 

The specimens came from Miyako, which were collected by Mr. Tomi- 
NAGA in 1935, consist of a massive assemblage of reticulating Ascon-tubes 
and are contaminated with mud, looking grey. 

The specimen from Ago Bay (PL XII, fig. 20) which was secured by 
the writer from the pearl oyster bed and is the largest of all, shows a 
massive coloily of branching Ascomtubes, attaining about 25 mm in breadth 
and its colour in alcohol is dirty yellow. 

The remaining specimens vary a good deal both in shape and size, 
and some of them are fragments. Their colour varies from nearly white 
to yellowish grey. 

Previously known Distribution: — New Zealand (Kirk) . In Japan — 
Mutu Bay (Hozawa, Tanita) ; Rikuzen-Osima (Hozawa) ; Onagawa Bay; 
Awa-Kominato; Tateyama; Kamakura; Simoda (Tanita). 

Localities :— Miyako Bay, Iwate Pref.; Ago Bay, Mie PrefSiono- 
misaki, Wakayama Pref.; Hososima, Miyazaki Pref.; Izumo-Kagamura and 
Esumi, Simane Pref.; Higasi-Sirahama, Wakayama Pref.; Sado-Aikawa. 

Remarks :— Judging from the localities of this species above mentioned 
and from the number of the specimens obtained, the present form seems 
to be one of the species widely distributed in the Japanese waters. 

24. Leucosolenia mollis Tanita 

Leucosolenia mollis, Tanita, 1941, pp. 265-267, PL 17, fig. 2, text-fig. 1; 1942, p. 84. 

Distribution: — Onagawa Bay (Tanita) . 

Remarks :— This species was described for the first time by the present 
writer in 1941, using the specimens obtained from Onagawa Bay. 

25. Leucosolenia pyriformis, n. sp. 

(PL XII, fig. 21; Text-figs. 5, 6) 

This species is based upon a single specimen (PL XII, fig. 21) in the 
collection which was secured by means of a coral-dredge from a depth 
of 70-90 fathoms of Hayata-ura in Mie Prefecture. 

The sponge represents an irregular pear-shaped colony with a height 
of 11mm and a diameter of 7 mm in the middle of the body. The os- 
culum at the summit of the body is irregular in shape and has no fringe. 
The body has the surface reticulated. The pseudoderm is hispid owing 
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to the projecting oxea and is perforated by numerous pseudopores which 
are nearly circular in shape with a diameter of 0.3-1 mm. 

The colour in alcohol is white and the texture is soft but rather elastic. 
Structure (Text-fig. 5) The canal system of this sponge belongs to 
" Dendy’s t37pe B in section Reticulata^\ 



Text-fig. 5. Leucosolenia pyriformis, n. sp. Part of a cross-section. x60. 


The skeleton is composed of triradiates and quadriradiates, as well as 
oxea. The former two kinds of spicules are arranged irregularly in several 
layers in the sponge wall. The apical rays of the quadriradiates project 
fairly deeply into the gastral cavity. The oxea occur here and there in 
the sponge wall without any definite orientation, and project from the 
surface to some extent. 

Spicules (Text-fig. 6):—Triradiates of Ascon-tubes (a) regular. Rays 
straight, tapering to sharp end, 130-190/^ long and 12-18/^ thick at base. 

Quadriradiates of Ascon-tubes (b, c) also regular. Facial rays exactly 
similar to the triradiates of the same. Apical ray is straight, sharply 
pointed, longer and slightly thinner than facial rays, 150-260/^ long and 
8-15/^ thick at base. 

O Dendy, a. Trans. Roy. Soc. Victoria, Vol. 3, 1891, p. 26, 
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Oxea (d) elongate spindle-shaped, usually slightly curved, tapering to¬ 
wards both ends, one of which, namely the distal, is provided with an 
indistinct lance-head, 630-800/^ long and 40-55/^ thick in the thickest part. 



Text-fig. 6. Leucosolenia pyriformis, n. sp. a, triradiates of Ascon-tube; 
b, quadriradiates of Ascon-tube; c, same from lateral side; d, Oxea. 
a-c Xl50, d x90. 


Locality :— Off Hayata-ura in Mie Prefecture, 70-90 fathoms. 

Remarks :—This new species seems to bear a striking resemblance to 
Leucosolenia reticulum (O. Schmidt)^^ and L. sagamiana Hozawa"^^ in 
spiculation, but it may be easily distinguished from these species not only 
by its external appearance but also by the canal system, by the greater 
dimensions of spicules, and especially by the lance-headed oxea. 

26. Leucosolenia reticulum (0. Schmidt) 

Nardoa reticulum, O. Schmidt, 1862. 

Nardopsis 7'eticulum, Haeckel, 1870, p. 247. 

Tarrus reticulatus, Haeckel, 1870, p. 244. 

Ascandra reticulum, Haeckel, 1872, p. 87, PL 14, fig. 4, PL 20; Lendenfeld, 1891, p. 233, 
PL 8, figs. 7, 15; Breitpuss, 1897, p. 214; 1898, p. 23; p, 92. 

Nardoa reticulum, O. ScHMiDT, 1864, p. 18, PL 1, fig. 8. 

Leucosolenia sagamiana, Hozawa, 1929, p. 281, PL 1, figs. 1, 2. 
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Leucosolenia reticulum^ Dendy and Row, 1913, p. 723; Breitfuss, 1932, p. 243; 1935, 
p. 14; Topsent, 1936, p. 22, figs. 10, 11; Hozawa, 1940, p. 32, text-fig. 2; 
Tanita, 1942, p. 82. 

Clathrina reticulum:, MiNCHiN, 1896. 

Distribution: — Adria Sea (O. Schmidt, Haeckel, Lendenfeld, Breit¬ 
fuss) ; Greenland (O. Schmidt) ; New Foundland (Breitfuss) ; Banyuls 
(Topsent); Napoli (Vosmaer). In Japan —Wagu, Mie Pref. (Hozawa). 

27. Leucosolenia sagamiana H6zaw.4 

Leucosolenia sagamiana^ Hozawa, 1929, pp. 281-282, Pi. 1, figs. 1, 2, text-fig. 1; Tanita, 
1942, p. 82. 

Distribution: —Off Odawara, Sagami Sea, 171 meters (Hozawa). 

Remarks :— This species was described for the first time by Hozawa 
in 1929, using a single specimen collected from a depth of 171 meters 
in the Sagami Sea. Since then, it has not been hitherto obtained from 
the adjacent seas of Japan. This form seems to be found only in the 
deep sea. 


28. Leucosolenia tenera Tanita 
(PL XIII, fig. 22) 

Leucosolenia tenera, Tanita, 1940, pp. 166-168, PI. 8, 6g. 2, text-fig. 1; 1941, p. 2, PI. 1, 
fig. 2; p. 267; 1942, p. 27; p. 85. 

Many specimens of this species exist in the collection. Some of them 
were obtained by Professor Hozawa and the writer from oyster beds of 
Kesennuma and of Kii-Nagasima, while some others were secured by the 
writer himself from the pearl oyster beds in Toba and Asfo Bay, and the 
remaining ones were collected in the neighbourhood of the Amakusa 
Marine Biological Station. 

* Each of the specimens forms a loose, branching mass of Ascon-tubes 
of variable size. The Ascon-tubes are thin-walled, and some of them 
bear a small circular osculum at each extremity, while others are blind. 
The surface of the tubes is minutely hispid on account of projecting oxea. 

The colour in alcohol is dirty grey due to the contamination with mud. 

Previously known Distribution :—Matusima Bay: Mutu Bay; Onagawa 
Bay; Misaki; Bosyu-Sunosaki (Tanita). 

Localities :— Kesennuma, Miyagi Pref.; Toba Bay, Ago Bay, Kii- 
Nagasima, Mie Pref.; Tomioka, Kumamoto Pref. 

Remarks :—This species was first described by the present writer in 
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1940, using the specimens obtained from Matusima Bay. Since that time, 
it was reported by the writer as found in several localities. Thus, by the 
present collections, it became clear that this species occurs along the Pacific 
coast of Japan proper from Amakusa in the south to Mutu Bay in the 
north.. Judging from the localities above-mentioned, the present species 
seems to be rather common in the adjacent seas of Japan, 


Genus Dendya Bidder (1898) 

Diagnosis :— Sponge colony consisting of a large central individual lined by collared 
cells, from which radially arranged diverticula are given off. Skeleton com¬ 
posed of equiangular triradiates to which quadriradiates may be added. 
Subgastral sagittal radiates never' present. Nuclei of collared cells probably 
always basal. 

29. Dendya quadripodifera Hozawa 
(PL XIII, 6g. 23) 

Dendya quadripodifera, Hozawa, 1929, pp. 287-289, PI. 2, figs. 8, 9, text-fig. 4. 

This interesting species is represented by two specimens in the collec¬ 
tion. They were collected by means of a coral-dredge at a spot off 
Hayataura in the Mie Prefecture from a depth of 70-90 fathoms. 

The largest specimen (PI. XIII,- fig. 23) is a solitary individual attached 
by the base to the substratum and is of the cylindrical form. It measures 
12.5 mm in length and 5 mm in diameter. The osculum at the summit of 
the body is elliptical in shape with a diameter of 1.2-0.8 mm and it leads 
into a straight wide gastral cavity. The dermal surface has a reticulate 
appearance on account of the perforation by numerous pores which are 
variable in diameter being from 0.4 mm to 1mm. The facial rays of huge 
quadriradiates may be easily seen on the dermal surface using a hand-lens. 
The sponge wall is about 2 mm thick in the middle part of the body. 

The smaller specimen is 4 mm long but the basal part of the body 
was torn off. 

The colour in spirit is white with faint greyish tint. 

With respect to the minute structure, spiculation, and etc., the present 
specimens are entirely identical with the type. 

Previously known Distribution:— oS Usima in the Sagami Sea, 50-100 
fathoms (Hozawa). 

Locality :—off Hayataura in Mie Prefecture, 70-90 fathoms. 

Remarks:—This species was first described by Hozawa (1929), using 
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a single specimen obtained from the Sagami Sea. The present paper, 
therefore, informs the occurrence of this form in our country for the 
second time. This species seems probably to be found only in the deep 
sea, for the type specimen was secured from a depth of 50-100 fathoms 
and the specimens at my hand were collected from a depth of 70-90 
fathoms. 

The most conspicuous feature of this species is the possession of the 
special huge quadriradiates in the dermal position and by this character¬ 
istics it may be easily disStinguished from the other members of the genus. 

30. Dendya triradiata, n. sp. 

(PL XIII, figs. 24, 25; Text-figs. 7, 8) 

In the collection there exist two specimens upon which this new species 
was established. They were obtained by the writer in 1940 from the 
shore of Naha Bay, Okinawa Prefecture. 

The Targer specimen (PL XIII, fig. 24) which is herewith made the 
type of this species, is irregularly cylindrical tube in form and is more 
or less laterally compressed. Two protuberance^ arise near the lower 
part by which the sponge attached to the substratum. The total length 
is 13 mm and the greatest breadth is 8 mm. An osculum opens at the 
top of the body. It is naked, circular in shape with a diameter of 1.5 mm 
and leads into the gastral cavity. The dermal surface is not hispid, but 
is uneven due to the presence of several protuberances, and are perforated 
by numerous round pores. The gastral surface appears nearly smooth to 
the naked eye. 

The smaller specimen (PL XIII, fig. 25) has the form of a nearly oval 
sac with a height of 6 mm and a diameter of 7 mm. The dermal surface 
of this specimen is smooth and nearly even. At the upper end a circular 
osculum opens. 

The colour in alcohol is pure white and the texture is rather soft. 

Structure (Text-fig. 7):—The canal system is of the asconoid type. 
Trom the central individual radially arranged diverticula are givert off. 
The radial tubes are 160-300/^ in. diameter and are branched in distal 
part and contact each other forming a mesh-like structure. 

The skeleton of the outer surface of the sponge is composed of large 
regular triradiates arranged tangentially in one or two layers. The inner 
part of the sponge, namely the distal parts of radial tubes, are formed 
of several small sagittal triradiates with their basal rays inwardly directed. 
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The walls of central Ascon-tube and of the radial tubes are consisted of 
small triradiates and of quadriradiates which are arranged in a single 
layer without any definite orientation. Apical rays of quadriradiates project 
into the gastral cavity and into the cavities of radial tubes. 



Text-fig. 7. Dendya triradiata, n. Part of a cross-section; X80. 


Spicules (text-fig. 8):—Dermal triradiates (a) regular and very large. 
Kays straight, gradually and sharply pointed, 220-2,50/^ long and 20-26// 
thick at base. 

Subdermal triradiates (b) sagittal. Basal ray straight, sharply pointed, 
longer than paired rays, 110-125// long and 8-10// thick at base. Paired 
rays equal, widely divergent, curved backwards, 70-90// long and 8-10// 
thick at base. 

Triradiates of central Ascon-tube and of j-adial tubes (c) regular. Rays 

slender, straight, tapering to sharp end, 90-110// long and 8-10// thick 

at base- 


Quadriradiates of central Ascon-tube and of radial tubes (d) are exactly 
similar to triradiates of the same portion, differing only in the presence 
of apical ray Apical ray straight, sharply pointed, longer and slightly 
inner than facial rays, 100-160// long and 6-9// thick at base. 
locaZzi?/Naha Bay, Okinawa Prefecture, Littoral zone. 
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Remarks :—This species seems to be quite distinct from any of the 
hitherto known species of the genus. It is remarkable for the presence 
of huge regular triradiates in the outer surface. 



Text-6g. 8. Dendya triradiata, n. sp. a, dermal triradiates; b, subdermal 
triradiates; c, triradiates of central Ascon-tube and of radial tubes; dj quadriradiates 
of the same. All X150. 


B. Family Leucascidae Dendy 

Diagnosis :—Sponge typically forming a massive colony, usually with several or many 
oscula, but sometimes -integrated into a single individual with definite ex¬ 
ternal form. Without any large central gastral cavity lined by collared 
cells, but with an exhalant canal system devoid of collared cells. Flagellate 
chambers ranging from long and possibly branched, with a tendency to 
radial arrangement round the exhalant canals, to small, approximately 
spherical, and scattered. With a distinct and independent dermal membrane 
(or cortex) pierced by true dermal pores. Skeleton consisting mainly of 
equiangular and equiradiate spicules, which may become sagittal at the 
oscular margins. Radiates of the chamber layer \vithout definite arrange¬ 
ment, but irregularly scattered in the walls of the elongated chambers, or 
between the ^small, scattered chambers. No subgastral sagittal radiates. 
Nuclei of collared cells probably always basal. 

Genus Leucetta Haeckel (1872) emend. 

Diagnosis :— Canal system leuconoid, with small, spherical or subspherical flagellate 
chambers irregularly scattered through the chamber layer. 
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31. Leucetta pyriformis Dendy 
(PL XIII, fig. 26; Text-fig. 9) 

Leucetta pyriformis^ Dendy, 1913, pp. 11-12, PL 1, fig, 7, PL 4, fig. 3; Dkndy and How, 
1913, p. 734. 

This species is represented by a unique specimen (PL XIII, i'lft:, 26) 
in the collection which was obtained by the writer from the beach of 
Naha Bay, Okinawa Prefecture. 

The sponge is nearly spherical in shape, attached to the substratum by 
its base directly and with a naked osculum at the upper end. It measures 
about 8 mm in height and 7 mm in diameter. The osculum is circular in 
shape with a diameter of about 1 mm. The dermal surface appears nearly 
smooth but uneven owing to the presence of the very large triradiates, 
which could be clearly seen on the surface with a hand-lens. The gastral 
cavity is narrow and is branched in an irregular manner. 

The colour in alcohol is white and the texture is hard and harsh to 
touch. 

StructureThe canal system is of the leuconoid type. The flagellated 
chambers are oval or nearly spherical in shape with a diameter of lOO- 
120/-^ and are thickly packed together without any order in the chamber 
layer. 

The dermal skeleton is consisted of several layers of large and small 
triradiates, both of which are regular in shape and are placed tangentially. 

The tubar skeleton is also composed of large and small triradiates 
which are similar in shape to those of the dermal and are thickly and 
irregularly scattered. Among these spicules, here and there occur some 
intermediate triradiates. The small triradiates are much more numerous 
than the large one, while intermediate triradiates occur in much fewer 
numbers. 

The skeleton of the gastral surface is made up of a few layers of 
small tri- and quadriradiates. The gastral quadriradiates are small in 
number and their apical rays project into the gastral cavity. The oscular 
margin is thin and is consisted of small sagittal triradiates with their basal 
rays pointed regularly downwards. 

Spicules (Text-fig. 9) Large triradiates of the dermal and tubar 
skeleton (a) regular. Rays stout, straight, tapering to the sharply pointed 
ends, variable in length, 650^970/^ long and 100“125/-< thick at base. 

Intermediate triradiates (b) of chamber layer also regular. Rays 
straight, 250-340/^ long and 30"40/^ thick at base. 
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Small triradiates (c) which are found in the dermal surface, in the 
■chamber layer, and in the gastral surface are equiradiate and equiaiigulate. 
Mays straight, sharply pointed, 150-180/^ long and 12-16/^ thick at base. 

Gastral quadriradiates (d) exactly similar to the small triradiates above- 
mentioned, but with apical ray. Apical ray straight, sharply ended, slightly 
shorter and thinner than the facial rays, lOO-lGO/^ long and 10-12/^ 
thick at base. 



triradiates of oscular margin. All X 60. 

Triradiates of oscular margin (e) sagittal. Basal ray straight, while 
the paired rays curved backwards at the middle point of the ray. Both 
the length and the thickness of the rays are equal to those of the small 
triradiates of the body. 

Previously known Distribution :—Cargados Carajos, Indian Ocean; 
45 fathoms (Dendy). 

Locality: —Naha, Okinawa Prefecture, SublittoraL 

Remarks :— This species was first described by Dendy in 1913 basing 
upon two specimens obtained from the Indian Ocean. Since that time, 
however, no one has reported this form. This is, therefore, the second 
report with regard to the occurrence of this species. 
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The present report informs the occurrence of the said genus in the 
waters of Japan for the first time. The same fact may be also said of 
the family Leucascidae to which the genus Leucetta belongs. 

C. Family Leucaltidae Dendy and Row 

Diagnosis :— Sponge colony tubular and ramified, or even anastomosing, vi^ith many oscula^ 
or individualised with large central cavity and single osculum. Wall of 
colony composed of at least two distinct layers, namely, a dermal cortex 
with strongly developed skeleton of tangential radiates, and a chamber layer 
with a skeleton greatly reduced or even absent. A thin gastral cortex or 
membrane may or may not be present. Skeleton composed, mainly at any 
rate, of equiangular radiates. jNo sub-gastral sagittal radiates. Nuclei of 
collared cells probably always basal. 


Genus Leucaltis Haeckel (1872) emend. 

Diagnosis :— Sponge colony tubular, ramified and anastomosing, with many oscula. Flagel¬ 
late chambers elongated and branched, more or less radially arranged round 
the central gastral cavities of the tubes. 

32. Leucaltis clathria Haeckel 
(PI. XIII, fig. 27) 

Leucaltis clathria, Haeckel, 1372, pp. 159-161, PL 28, fig. 3; Dendy, 1913, p. 16, PL 2, 
figs. 1, 2; Dendy and Row, 1913, p. 738; Hozawa, 1940, p. 136, PL 6, fig. 3. 

Heteropegma nodus gordii, PoLEJAEFF, 1883, pp. 45-46, PL 1. fig. 7, PL 4, figs, la-ld; 

Lendenfeld, 1885, pp. 1107-1109; Dendy, 1892, p. 113; 1893, p. 204, PL 13, 
fig. 2; 1905, p. 230; Hanitsch, 1895, p. 209; Jenkin, 1908, p, 453, text-fig. 
103. 

Leucaltis bathyhia var. mascarenica, Ridley, 1884. 

Clathrina latituhulata. Carter, 1886, pp. 515-516. 

Heteropegma latitubulatCy Dendy, 1892* p. 114. 

This species is represented in the collection by a single specimen (PI. 
XIII, fig. 27) which was obtained from the shore, of Naha in 1940. 

The sponge represents a solitary individual of an elongate cylindrical 
form, broadest at the middle of the body and tapering towards both ends. 
It is 8 mm in length and is 4.5 mm in diameter. The osculum at the 
upper end is naked and is nearly circular in shape with a diameter of 
0.5 mm. The dermal surface is nearly smooth and the body wall is 1.5 mm 
thick. The colour in spirit is white and the texture is hard. 

It is unnecessary to add any further details with regard to the minute 
structure, for it has been already recorded by previous investigators. The 
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general anatomy of the species has been figured by Polejaeff and Dendy^ 
and the spicules have been already figured satisfactorily by Haeckel^ 
Polejaeff, and Jenkin. 

Previously known Distribution : — Coast of Florida (Haeckel) ; off 
Bermudas (Polejaeff) ; Cape York, Torres Straits (Polejaeff) ; near 
Port Phillip Heads (Carter, Bendy) ; Ceylon (Bendy) ; West Coast o£ 
Portugal (Hanitsch) ; Amirante Group, Seychelles (Ridley, Bendy) ; 
Wasin E. Africa (Jenkin) ; Cargodas Carajos (Bendy) ; Egmont Reef 
(Bendy, Row and Hozawa). 

Locality : — Naha, Okinawa Prefecture, Littoral zone. 

Remarks: —This widely distributed species was first described by 
Haeckel in 1872, using the specimens obtained from Florida. Then in 
1883, Polejaeff reported the species under the name of Heteropegma 
nodus gardii. Since that time several investigators such as Lendenfeld, 
Bendy, Hanitsch, and Jenkin recorded the species under the name pro¬ 
posed by Polejaeff, but in 1913, Bendy has discussed that the name 
by Polejaeff is synonymous with the present species. Bendy also 
mentioned in his same paper that both of Leucaltis bathybia var. 7nas- 
carenica Ridley and Clathrina latitubulata Carter are synonymous to 
this species. 

Judging from the previously known distribution, this species seems to 
be widely distributed all over the world, but from Japan, until now, it 
has not been found. Thus this is the first record of this species as found 
in the Japanese waters. 

33. Leucaltis tenuis Hozawa 
Leucaltis tenuis, Hozawa, 1929, pp. 289-291, PL 2, figs. 10, 11, text-fig. 5. 

Distribution: —Tikurajima in Kagosima Prefecture, depth 100 meters 
■(Hozawa). 


B. Family Minchinellidae Bendy and Row 

Diagnosis :—Canal system leuconoid (in all known forms and presumably always so)- 
; Main skeleton composed .of quadriradiates cemenfed together in various ways 
by calcareous cement. Apparently without subgastral sagittal radiates. 
Nuclei of collared cells (probably always) basal. 


Genus Petrostroma Boderlein (1892) 

Diagnosis :—The quadriradiates of the skeleton of the chamberlayer fused together 
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laterally by calcareous cement into a network. Dermal skeleton of separate 
quadriradiates and triradiates and bunches of tuning-fork spicules. 


34. Petrostroma schulzei Doderlein 

Petrostroma schulzei^ Doderlein, 1892, pp. 143-145; 1898, pp, 15-32, Pis. 2-6; Dendy 
and Row, 1913, p. 740; Hozawa, 1929, p. 291. 

Distribution :—Off Enosima, Sagami Sea, depth 200-400 meters 

(Doderlein). 

Remarks :— This is the only species of the genus Petrostroma which 
was described for the first time by Doderlein, using the specimens obtained 
from the Sagami Sea. This very interesting species, however, has not 
hitherto been reported from any other localities. 

The skeleton of the chamber layer of this sponge are fused together 
by calcareous cement to form a network and the dermal cortex is provided 
with the tuning-fork spicules. 

E. Family Sycettidae Dendy 

Diagnosis :—Flagellate chambers elongated, arranged radially around a central gastral 
cavity, their ends projecting more or less on the dermal surface and not 
covered over by a continuous dermal cortex strengthened by tangential 
dermal spicules. Tubar skeleton articulate, with subgastral sagittal radiates. 
Collared cells usually confined to the radial chambers in the adult, and 
probably always with apical nuclei. 


Genus Sycetta Haeckel (1872) emend. 

Diagnosis :— The radially arranged flagellate chambers always completely separate from, 
one another, and never possessing tufts of oxea at their distal ends. With 
no properly defined inhalant canals leading to the prosopyles. 

35. Sycetta conifera (Haeckel) 

Sycaltis conifera, Haeckel, 1872, pp. 264-266, PL 45, figs. 1-3. 

Sycon conifera, PolkJaeff, 1883, p. 24. 

Sycetta conifera, Lendenpeld, 1892, p. 239, PL 11, fig. 74; Dendy and Row, 1913, p. 743; 
Hozawa, 1929, pp. 292-294, text-fig. 6. 

Distribution Adriatic Sfea (Haeckel, Lendenpeld) ; In Japan — 
Off Yamakawa, Kagosima Bay, depth 100 meters (Hozawa). 

36. Sycetta quadriradiata Hozawa 

Sycetta quadriradiata, Hozawa, 1929, pp. 294-295, PI. 2, figs. 12, 13, text-fig. 7; 1940,. 
p. 36. 
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Distribution:— -K&gosim& Bay, depth 100 meters; Wage in Mie Pre¬ 
fecture (Hozawa). 

Remarks: —Hhis species was first described by Hozawa (1929), the 
specimen being taken from a depth of 100 meters in Kagosima Bay. 
Afterwards it was reported‘by the same author as found in the adjacent 
sea of Kii Peninsula. None of the specimens of this species, however, 
are contained in the present collections. 


Genus Sycon Risso (1826) emend. 

Diagnosis: — Radial chambers usually more or less united at places where they come into 
contact with one another, and always crowned distally with tufts of oxeote 
spicules. Properly defined inhalant canals usually present, the outer ends 
of which may be covered by a thin pore-bearing dermal membrane without 
special skeleton. 

37. Sycon album Tanita 

Sycon alburn^ Tanita, 1942, pp. 28-30, PI. 2, fig. 6, text-fig. 3. 

Distribution: —Okinosima, off Bosyu-Tateyama (Tanita). 

Remarks :— The present species was first described by the present 
writer, using a single specimen collected from Okinosima. As mentioned 
in the original paper, the main characteristic of this species is the 
repeatedly branched flagellated chambers. 

38. Sycon calcar-avis Hozawa 

Sycon calcar-avis, Hozawa, 1929, pp, 304-307, PI. 3, figs. 20, 21, text-fig. 11. 

Distribution: —Off Odawara, Sagami Sea, depth 170 meters (Hozawa). 

39. Sycon ciliatum (Fabricius) 

Spongia ciliata, Fabricius, 1780, p. 448. 

Grantia ciliata, JoHNSTON, 1842, p. 176, PL 20, figs. 4, 5, PL 21, figs. 6, 7; Gray, 1867, 
p. 554. 

Sycum giganteum, Haeckel, 1870, p. 239. 

Sycocystis oviformis, Haeckel, 1870, p. 249. 

Sycodendrum ramosum, Haeckel, 1870, p. 245. 

Sycon ciliatum, O- ScHMiDT, 1870, p. 74; Breitfuss, 1897, p. 216; 1898, p. 18, PL 1, figs. 

9-12; p. 23'; 1927, p. 29; 1932, p. 244; 1936, p. 6; Dendy and Row, 1913, 
p. 745; Row and Hozawa, 1931, p. 756; Burton, 1933, p. 236; Tanita, 
1941, p. 268, PL 17, fig. 3. 

Sycandra ciliata, Haeckel, 1872, p. 296, PL 51, fig. 1, PL 58, fig. 9; Arnesen, 1901, p. 16. 
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Seventeen specimens contained in the collection have been assigned 
to this well-known species. Each of the specimens is small and solitary, 
provided with an osculum at the upper end and is surrounded by a well- 
developed collar. Each of the specimens reiiresents an elongated oval 
form and is attached by its base to the foreign object. They vary from 
3 mm to 7 mm in length but are all nearly similar is appearance. 

The colour of the specimens is nearly white with faint yellowish tint. 

Previously known Distrbution: — Cosmopolitan : Arctic Ocean ; North 
Atlantic coast of Europe; North America; Adriatic Sea; South-west 
Australia. In Japan — Onagawa Bay (Tanita). 

Localities: —Tanabe Bay and Kata, Wakayama Prefecture. 

Remarks : — This is the second report dealing with the occurrence of 
this species in Japan. 

40. Sycon coronatum (Ellis and Solander) 

(PI. XIII, figs. 28, 29) 

Spongia coronata, Ellis and Solander, 1786, p. 190, Tab. 58, 6gs. 8, 9. 

Sycandra coronata, Haeckel, 1872, p. 304, 'PL 51, fig. 2, PI. 60, figs. 1-6. 

Sycon coronatum, Dendy, 1892, p. 79; Dendy and Row, 1913, p. 745; Laubenfei.s, 1932, 
p. 11; Breitfuss, 1935, pp. 16-17; Hozawa, 1940, pp. 140-143, PI. 6, fig. 5, 
text-fig. 4; Tanita, 1941, p. 2. 

A great number of specimens of this species were obtained from various 
localities in Kii Peninsula, Sikoku, and Kiusyu. Of which, two were 
collected in the neighbourhood of the Amakusa Marine Biological Station, 
two were obtained from Tosa-Tatugusi by Dr Sato, while the remaining 
specimens were secured by the writer himself from Momotori, Owasi, 
Uwajima, and Sukumo-Osima. 

They are either nearly oval or elongated sac-like in form, provided 
with a terminal osculum. The largest specimen measures 9 mm in length 
and 4,5 mm in the greatest diameter. The osculum at the upper end of 
the sponge is circular in shape and is surrounded by a collar. The sur¬ 
face of the sponge is highly hispid owing to the projecting oxea. 

The colour in the preserved state is either white or grey. 

Previously known Distribution Cosmopolitan : East coast of Australia 
(Haeckel, Lendenfeld, Dendy) ; Atlantic Ocean (Haeckel, Breitfuss) ; 
Pacific Ocean (Haeckel) ; Indian Ocean (Row); Messina (Hozawa). In 
Japan — Mutu Bay (Tanita). 

Localities Momotori-mura and Owasi, Mie Pref.; Tatugusi and 
Sukumo-Osima, Koti Pref,; Uwajlma, Ehime Pref.; Tomioka, Kumamoto 
Pref. 
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Remarks : — The writer has already reported on the occurrence of this 
species in Japan. As shown in the above, this species seems to occur 
very commonly along the coasts of Japan. 

41. Sycon cylindricum Tx\njta 

(PL XIII, fig. 30) 

Sycon cylindricum, Tanita, 1942, pp. 30-32, PI. 2, fig. 7, text-fig. 4. 

Only two specimens in the collection are assigned to this species. 
They were obtained by the writer from the shore of Momotori-mura, near 
Toba. 

The first specimen (PI. XIII, fig, 30) is a solitary individual, cylindrical 
in form and is 3 mm in the greatest breadth. The osculum at the upper 
end is surrounded by a feebly-developed collar. The colour in alcohol is 
yellowish white. 

The second specimen is nearly the same as the first in shape, attaining 
7.5 mm in length. 

With respect to the inner structure, spicules, and etc., the specimens 
at hand are identical with the type. 

Previously known Distribution: —Simoda (Tanita). 

Locality: —Momotori-mura, near Toba in Mie Prefecture. 

Remarks: —This species was first described by the writer in 1942, the 
specimen being taken from the neighbourhood of the Mitsui Institute of 
Marine Biology. As mentioned in the writer's previous paper (1942, p. 
32), the peculiarities of this species exist in the presence of two sorts of 
oxea at the distal ends of flagellated chambers and in the fact that the 
flagellated chambers are divided distally into two or three branches. 

42. Sycon digitiformis Hozawa 

Sycon digitiformis, Hozawa, 1929, pp. 307-310, PL 4, figs. 22, 23, text-fig. 12. 

Distribution: —Sagami Sea, depth 357 meters (H6 zawa). 

43. Sycon ensiferum Dendy 
(PL XIII, fig. 31) 

Sycon ensiferum, Dendy, 1892, p. 81; Dendy and Row, 1913, p, 746; Row and HdzAWA, 
1931, p. 756, PL 20, fig. 8. 

. I have identified a single specimen in the collection with this species. 
It was obtained by the writer from the shore of Naha Bay. 
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It is of nearly cylindrical shape with the lower part bent, measuring^ 
9 mm in length and 4 mm in diameter. The osculum at the upper end 
of the body appears nearly naked and is circular in shape with a diameter 
of 1 mm. The colour in the preserved state is yellowish white. 

The canal system, the skeletal arrangement, and the spiculation agree 
well with those of the type. 

Previously known Distribution :—Near Port Phillip Heads (Dendy) ; 
Bunbury Bay (Row and Hozawa). 

Locality: —Naha, Okinawa Prefecture. 

Remarks :— This species was described for the first time by Dendy in 
1892, and afterwards, it was reported by Row and Hozawa in 1931, both 
from the shores of Australia. This is the first record of this species as 
found in the Japanese waters. 

This species may be distinguished from the other members of the 
genus by the following remarkable features: 1) the apical rays of the 
gastral quadriradiates are very strongly developed, being swollen into long 
club-shaped form, but fairly sharply pointed and only very slightly curved, 
much broader in the distal half than in the proximal, 2) the tubar skeleton 
is composed of tri- and quadriradiates, and 3) the basal rays of the most 
distally situated tubar triradiates are very strongly bent outwards from the 
wall of the chamber, so as to curve over and protect the entrances to the 
inhalant canals. 


44. Sycon globulatum Hozawa 

Sycon globulatum^ Hozawa, 1929, pp. 312-314, PI. 4, figs. 26, 27, text-fig. 14. 

Distribution :— Ejima, Province Osumi (Hozawa). 

45. Sycon lendenfeldi Row and Hozawa 
(PL XIII, fig. 32) 

Sycon lenhenfeldit Row and Hozawa, 1931, pp. 757-768, PL 20, fig. 9, text-fig. 8; Tanita, 
1941, p. 286. 

This species is represented by a single specimen in the collection which 
was obtained by the writer from the shore of Hiuga-Utimi. The sponge 
shows a solitary individual attached to the substratum by means of a 
slender stalk. The total length of the sponge is 9 mm and the greatest 
diameter of the body is 2 mm. The stalk attains about 2.3 mm in length. 
The osculum at the upper end is circular in shape with a diameter of 
1mm and is surrounded by a feebly developed oscular collar. The sur- 



CALCAREA OF JAPAN 


401 


face of the body is hispid on account of the projecting oxea. The colour 
in the preserved state is nearly white but is somewhat dirty. 

Previously known Distribution Fremantle District; Albany District 
of Australia (Row and Hozawa). In Japan — Onagawa Bay (Tanita). 

Locality: —Hiuga-Utimi, Miyazaki Prefecture. 

Remarks: —This species was originally described by Row and Hozawa 
in 1931. Afterwards, it was reported by the writer as found in the 
Japanese waters. This is the second case that dealt with this sponge 
from the adjacent seas of Japan. 

46. Sycon lutecium Tanita 
(PI. XIII, fig. 33) 

Sycon luteolum, Tanita, 1942, pp, 32-35, PL 2, fig. 8, text-fig. 5. 

Many specimens of this species are included'in the collection. All of 
them were collected by the writer from seven different localities. 

They are solitary, each being provided with a circular osculum at the 
upper end which is surrounded by a well-developed collar. 

The largest specimen is an individual of elongated oval shape, measur¬ 
ing 14 mm in length and 6 mm in the greatest breadth. The body surface 
is strongly hispid. 

The colour of the specimens in alcohol varies from nearly white to 
grey. 

In anatomical structure and spiculation, the present specimens are 
identical with the type which was first described by the present writer, 
so that there is no need to add further descriptions. 

Previously known Distribution: —Awa-Kominato; Kamakura (Tanita). 

Localities: —Owasi, Mie Pref.; Aosima and Utimi, Miyazaki Pref.; 
Tomioka, Kumamoto Pref.; Izumo-Kagamura; Hamada, Simane Pref.; 
Izumo-Esumi; Hinomisaki, Simane Pref. 

Remarks :■— The present species is quite distinct from any of the hitherto 
known species of the genus Sycon in the following three points: 1) 
flagellated chambers are divided, 2) a feebly developed dermal cortex is 
present, and 3) the tubar quadriradiates are present. 

47. Sycon matsushimense Tanita 
(Pi. XIII, fig. 34) 

Sycon matsushimense, Tanita, 1940, pp. 168-171, PI. 8, fig. 4, text-fig. 2; 1942, p. 35. 

Several specimens of this species were collected from the four different 
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localities of Mangoku-ura, Momotori-mura, Yunotu in Simane Prefecture, 
and Kamo in Yamagata Prefecture. They are all closely similar in ap¬ 
pearance, though they vary from 3.5 mm to 9 mm in length. Each of the 
specimens forms of an elongated sac with a circular osculum which is 
surrounded by a well-developed collar. 

The colour in spirit is greyish white. 

Previously known Distribution: —Matusima Bay; Awa-Kominato ; Bo- 
syu Sunosaki; Simoda (Tanita). 

Localities :— Mangoku-ura, Miyagi Pref.; Momotori-mura, Mie Pref.; 
Yunotu, Simane Pref.; Kamo, Yamagata Pref. 

48. Sycon misakiensis Hozawa 
(PL XIV, figs. 35, 36) 

■Sycon misakiensis , Hozawa, 1929, pp. 300-302, PL 2, figs. 16, 17, text-fig. 9; 1940, p. 37; 

Tanita, 1942, p. 35, PI. 2, fig. 9. 

This species is represented by numerous specimens in the collection 
■which were obtained from six different localities. They vary from nearly 
oval to cylindrical in shape. 

The specimen came from Kesennuma (PL XIV, fig. 35) shows an oval 
form with the length of 14 mm and the greatest diameter of 8 mm. The 
sponge-wall measures about 2 mm thick in the middle parts of the body. 

Each of the specimens has a circular osculum at its upper end which 
is provided with a feebly developed collar. The colour in alcohol is either 
nearly white or yellowish white. 

Of the canal system, skeletal arrangement, and spiculation, these 
specimens are entirely identical with the type, so t^iat there are no needs 
to add further descriptions. 

Previously known Distribution :— Misaki (Hozawa, Tanita) ; Rikuzen- 
Osima (Hozawa) ; Bosyu-Sunosaki (Tanita). 

Localities: —Kesennuma, Miyagi Pref.; Toba Bay; Hamajima in Ago 
Bay; Takahama, Ehime Pref.; Tomioka, Kumamoto Pref,; Izumo-Kagamura. 

Remarks :— Judging from the localities above mentioned and from the 
numbers of the specimens obtained, this species seems to be one of the 
commonest Galcarea in the Japanese waters. 

49. Sycon mundulum Lambe 

Sycon mundulum, Lambe, t900, pp. 28-29, PI. 3, fig. 7; Dendy and Row, 1913, p. 747; 

Tanita, 1941, p. 269, PI. 7, fig. 4: 
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This species is represented by four specimens in the collection which 
were obtained by the writer from the shore of Wakasa-Takahama. They 
are nearly alike in appearance and are comparatively small, eittaining only 
4 mm in length. The osculum at the upper end of each specimen is 
circular in shape and has a feebly developed oscular collar. The colaur 
in spirit is nearly white. 

Previously known Distribution :— Davis Strait, Exetor Harbour, depth 
10 fathoms; off Cape Raper, depth 60 fathoms (Lambe). In Japan — 
Onagawa Bay, depth 8 meters (Tanita). 

Wakasa-Takahama, depth 3 meters. 

50. Sycon okadai Hozawa 
(PI. XIV, fig, 37) 

Sycon okadai , Hozawa, 1929, pp. 302-304, PI. 3, figs. 18, 19, text-fig. 10; 1 'anita, 1940,, 
p. 168, PI. 8, fig. 3; 1941, p. 269. 

A great number of specimen of this species were collected at various- 
localities shown in the Table 11. 


Table IL The localities of S. okadai obtained 
by the present collections 


Locality 

Nos. of 
specimens 

Total length 
in mm. 

Date 

Collector • 

Kesennuma, (Miyagi Pref. 

60 

5.0-53.0 

Feb. ’38 

HiRai 

Momotorimura, Mie Pref. 

7 

11.0-20.0 

Dec. ’39 

Tanita 

Tatokujima, Ditto. 

45 

4.5-30.0 

Jan. ’40 

Tanita 

Kii-Nagasima, Ditto. 

3 

5.0-11.0 

Oct. ’41 

Hozawa & Tanita 

Tomioka, Kumamoto Pref. 

11 

8.0-25.0 

Mar. ’40 

Tanita 

Kannoura, K6ti Pref. 

1 

13.0 

Jan. ’40 

Sato 

Usa, Ditto. 

2 

12.0-22.0 

Jan. ’40 

Sa'ix) 

Sukumo-Osima, Ditto. 

, 3 

6.0-12.5 

Jan. ’40 

Sato 

Hirayama, Ehime Pref. 

1 

12.0 

Jan. ’40 

Sa'I'o 

Uwajima, Ditto. 

6 

14.0-62.0 

: April ’42 

Tanita 

Mogi, Nagasaki Pref. 

35 

9.0-23.5 

Mar.’40 

Tanita 

Ry6tu, Niigata Pref. 

57 

8.0-17,5 

Aug. ’41 

Tanita 

Aikawa, Ditto. 

12 

3.0-24.0 

Aug. ’41 

Tanita 

Nezugaseki, Yamagata Pref. 

3 

16.0-21.0 

Aug. ’35 

Sato 

Kamo, Ditto. 

16 

3.5-10.0 

Aug.’41 

Hozawa & Sasaki 


They are nearly alike in appearance and structure, differing only in 
size as shown in the Table IL Most of the specimens have an osculum 
at each upper end which is surrounded by a membranous margin. While 
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some of them have two oscula, but these seem to be abnormal. On such 
abnormality of the osculum of this species, the present writer will report 
in the near future. 

The colour in the preserved state is white or yellowish white. 

Previously known Distribution :— Misaki (Hozawa) ; Matusima Bay ; 
Mangoku-ura ; Onagawa Bay (Tanita). 

Localities :— See Table IL 

Remarks :— This species was described for the first time by Hozawa 
in 1929, the descriptions being based upon two specimens obtained from 
Misaki. Since that time, it was reported twice by the writer from the 
northern parts of Japan. It became clear by the present collection that 
this species is one of the commonest Calcarea to be met with along the 
coasts of Japan proper, being obtained in many localities as shown in the 
above Table. 


51. Sycon ornatum Kirk 
(PL XIV, fig. 38) 

Sycon ornatum, Kirk, 1897, p. 314, PL 31, figs. 2 a, 2 b, PL 32, fig. 2; Dendy and Row, 
1913, p. 747; Br^ndsted, 1926, p, 303; Hozawa, 1940, p. 36; Tanita, 1941, 
p. 269. 

Many specimens of this species were collected by the writer from six 
different localities. They vary from 3 mm to 13 mm in total length. 

'Each of the specimens represents a solitary individual of an elongated 
cylindrical form, attached to the substratum by means of the base and 
shows at the upper end an osculum which is surrounded by a weH-developed 
collar. 

The colour in alcohol is dirty yellowish grey. 

Previously known Distribution: — New Zealand (Kirk). In Japan-- 
Rikuzen 6sima (Hozawa) ; Onagawa Bay (Tanita). 

Localities Toba Bay; Tatokujima and Hamajima ; Owasi, Mie Pref.; 
Tanabe Bay, Wakayama Pref.; Tomioka, Kumamoto Pref. 

Remarks: —This species was originally described by Kirk (1897) from 
a specimen obtained from Cook Strait, New Zealand, and afterwards, it 
was reported by Hozawa (1940) and by the writer (1941) as found in 
Japanese waters. 


52. Sycon plumosum, n. sp. 

(PL XIV, figs. 39, 40; Text-figs. 10, 11) 

This new species is represented by six specimens in the collection. Of 
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which, the first was obtained by Dr. Abe in 1935, the second was secured 
by Mr. HiRO in 1936, and the remaining four were collected by Mi\ Kato 
in 1942 from the shores of Palao, the Carolin Islands. 

The first specimen which was secured by Dr. Abe is a solitary in¬ 
dividual of tubular form with a length of 5 mm. The basal part of the 
sponge was torn off. The dermal surface is strongly hispid and the colour 
in alcohol is white. 

The second specimen which was obtained by Mr. HiRO (PL XIV, fig. 
39) is nearly oval in form and is slightly laterally compressed. The sponge 
measures 8 mm in length, 7 mm in breadth and 4.5 mm in thicjaiess. The 
osculum at the upper end of the body is elliptical in shape and is sur¬ 
rounded by a well-developed collar of about 1mm high. The sponge 
wall is 1.5 mm thick in the thickest parts of the body. The colour is 
nearly white with faint greyish tint. 

The largest specimen in the collection (PI. XIV, fig. 40) which the 
writer has made the type of the species represents a solitary person of a 
slightly elongated oval shape. It is 33 mm long and about 22 mm broad 
in the middle part of the body, where the wall is about 8 mm thick. At 
the upper end of the body, the sponge is provided with an elliptical 
osculum which is 6 mm long by 5 mm broad. The dermal surface is 
strongly hispid owing to the projecting large o;cea and the gastral is slightly 
rough. The gastral cavity is large and extends the entire length of the 
body. The colour in the preserved state is greyish white, being contaminat¬ 
ed with mud. The texture is rather elastic. 

Structure (Text-fig. 10):—^The canal system is typically syconoid. The 
flagellated chambers are cylindrical in form, nearly straight, unbranched, 
set closely, equally thick in their greater parts and are rounded at the 
end. They vary from 120/^ to 230/^ in diameter, while the length are 
variable corresponding to the thickness of sponge wall. 

. The skeleton of the distal parts of the flagellated chambers is made 
up of densely arranged tubar triradiates with the basal rays pointing out¬ 
wardly and of several large oxea and linear spicules. Thus the distal ends 
of the flagellated chambers seem to form a thin dermal cortex. 

The skeleton of the middle part of the body wall is arranged as usual, 
being composed mainly of tubar triradiates. Near the gastral cavity, the 
skeleton is added with basal rays of subgastral tri- and quadriradiates. 

The gastral^ skeleton is rather thick and is distinguished fairly well 
from that of the chamber layer. It consists of several layers of gastral 
quadriradiates and of paired rays of subgastral tin- and quadriradiates. 
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placed linear spicules and.of quadriradiates which }iave strongly divergent 
paired rays and downwardly directed basal rays. 

Spicules (Text-fig. 11) : —Tubar triradiates of distal parts of the flagel¬ 
lated chambers (a) slightly sagittal. Basal ray straight, sharply pointed, 
slightly shorter than paired rays, 140-200/^ long and about J6// thick at 
the base. Paired rays equal, nearly straight, widely divergent, 200-2401/^ 
Jon£i* and 16/^ thick at base. 



Text-fig. 11. Sycon plumosum^ n. sp. a, tubar triradiates of distal parts- 
of the flagellated chambers; b, tubar triradiates of the middle parts of the body; 
c, subgastral triradiates; d, subgastral quadriradiates; e, gastral quadriradiates; 
f, quadriradiates of oscular margin; g, large oxea at the distal end of flagellated 
chambers. All X 90. 
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Tubar triradiates from the middle parts of the body (b) strongly sagittal. 
Basal ray straight, tapering to sharply pointed end, longer than paired 
rays, 270-360/^ long and 15-18thick at base. Paired rays equal, either 
straight or slightly curved forwards, 170-240/^ long and 15-1<S// thick 
at base. 

Subgastral triradiates (c) also strongly sagittal. Basal ray straight, 
sharply ended, much longer than paired rays, 250-360/^ long and 8 10/^ 
thick at base. Paired rays equal, widely divergent, either nearly straight 
or very slightly curved backwards, 120-180/^ long and 8-10/^ thick at 
base. 

Subgastral quadriradiates (d) similar to triradiates of the same, differ¬ 
ing only in the presence of short apical ray. Apical ray nearly straight, 
sharply pointed, shorter than facial rays, 76-100/>« long and 8-10/^ thick 
at base, 

Gastral quadriradiates (e) sagittal. Basal ray straight, longer than 
paired rays, 220-280/-^ long and 12-16/^ thick at base. Paired rays equal, 
nearly straight, sharply pointed,'170-200/-^ long and 12“-]6/^ thck at base. 
Apical ray straight or slightly curved oralwards, finely pointed, valuable in 
length, 130-350long and 12-16/^ thick at base. 

Quadriradiates of oscular margin (f) large and strongly sagittal Basal 
ray straight, sharply pointed, lopger and thinner than paired rays, 330- 
500/^ long and about 10thick at base. Paired rays widely divergent, 
slightly curved backwards, 260-380/^ long and 12-16thick at base. 
Apical ray short, sharply ended, curved upwards, 120-250/^ long and 
about 10/^ thick at base. 

Large oxea at the distal end of flagellated chamber (g) nearly straight, 
slender, sharply pointed at both ends. The distal end of oxea is provided 
with a feebly developed lance-head, while the proximal is solely sharply 
pointed. They are 0.8-3 mm in length and are 30-35/^ thick in th() thickest 
part. 

Linear spicules of oscular margin also sharply pointed at the l)Oth ends, 
nearly uniformly thick in the greater parts of the length, 2-3 mm long 
and 6-10/^ thick in the middle part. 

Hair-like oxea at the distal ends of flagellated chamber slender, uni¬ 
formly thick with both ends sharply pointed. The free ends are usually 
found broken off. An example of the spicules measured 4.5 mm long and 
3/^ thick. 

Locality Palao, Caroline Islands. 

Remarks :—In external form this species bears a marked resemblance 
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to Sycon ramsayi (Lendenfeld)^^, while in spiculation it approaches 5. 
australis (Jenkin)“4 Lendenfeld’s species, however, differs distinctly from 
this species in spiculation and Jenkin’s species differs from the present 
species not only in external appearance but also in shape and dimensions 
of oxea and of gastral quadriradiates. The most conspicuous features of 
this species are the presence of a feebly developed dermal cortex and of 
a well-developed subgastral radiates. 

53. Sycon pulchrum, n. sp. 

(PL XIV, fig. 41; Text-figs. 12, 13) 


This new species is based upon a single specimen (PL XIV, fig. Id) in 
the collection. It was obtained by means of a coral-dredge from a depth 
of about 100 fathoms off Kosikijima, Kagosima Prefecture. The sponge 
represents a solitary individual of a short cylindrical form, attached hy 
its base to the substratum. The toted length of the sponge is 3mm and 
the diameter is 1.3 mm. The osculum at the upper end is surrounded hy 
a feebly-developed oscular collar and is circular in shap(^ with a diameter 
of 1 mm. The dermal surface of the sponge is. hispid due to the project¬ 
ing oxea and the gastral surface is also hispid on account of long apical 
rays of gastral quadriradiates. 

The colour of the sponge is quite white and the texture is soft. 

Structure (Text-fig, 12):—The canal system is of the syconoicl type. 
The flagellated chambers are cylindrical in form, arranged radially around 
the gastral cavity, straight, not bi^anched, terminating in low rounded distal 
conek 

The skeleton of the chamber layer is composed of the basal rays of 
subgastral triradiates and of tubar tri- and quadriradiates which are arti¬ 
culated in a lew layers. The apical rays of the tubar quadriradiates projcict 
into the flagellated chamber. The distal ends of the flagellated chamliers 
are provided with several triradiates with the basal rays pointing outwardly 
and with a tuft of oxea and hair-like spicules. The ordinary oxea are 
only four or five in number, while the hair-like spicules are more numerous. 

The gastral skeleton is made up of paired rays of subgastral triradiates 
and of a single or two layers of gastral quadriradiates with their long 
apical rays projected into the gastral cavity. The basal rays of the gastral 
quadriradiates are mostly pointed towards the sponge base. 

Sycandra ramsayi, LeNDENFELD, 1885, p. 1097, figs. 35-40. 

Streptoconus australis, Jenkin, 1908, p, 25, PL 27, fig, 3, PL 32, PL 33, figs. 75*»80. 
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The oscular margin consists of linear spicules and of qiiadriradiates. 
The former kind of spicules occur in longitudinal disposition, while the 

latter are larger and stouter 
than other radiates of 

other parts of the body with 
divergent paired rays and 
arranged densely in several 
rows forming a collar, point¬ 
ing their bascil rays down¬ 
wards. 

Spicules (Text-fig. 13) 
Triradiates cit the distal ends 
of flagellated chamber (a) 
slightly sagittal but equi- 
radiates. Basal ray straight, 
while the paired rays curved 
forwards. Rays sharply point¬ 
ed, and not placed in one 
plane, 90~100/i long and 
about 10/^ thick at base. 
Tubar triradiates (b) 
strongly sagittal. Basal ray straight, tapering to the sharply pointed end, 
longer than paired rays, 110-140/^ long and 8-10/-^ thick at base. Paired 
rays equal, widely divergent, 80-95/^ long and 8-10/^ thick at base. 

Tubar quadriradiates (c) exactly similar to the tubar triradiates, differing 
only in the presence of apical ray. Apical ray short, sharply pointed, 
slightly curved upwards, about 50/^ long and 8/^ thick at base. 

Subgastral triradiates (cl) also strongly sagittal. Basal ray straight, 
tapering to sharp end, much longer than paired rays, 160-200/^ long and 
about lO/-^ thick at base. Paired rays equal, curved backwards, 8t)'“'100/^ 
long and 10/^ thick at base. 

Gastral quadriradiates (e, f) sagittal. Basal ray straight, longer than 
paired I'ays, 150-180/^ long and 10/^ thick at base. Paired rays nearly 
equal, sharply ended, 100-130/^ long and 10/^ thick at base. Apical ray 
very slender, nearly straight, variable in length, 140“-250/^ long and 8-- 
10// thick at base. 

Quadriradiates of the oscular margin (g) sagittal Basal ray straight, 
sharply pointed, slightly longer than paired rays, 130-160/i long and 35- 
18/i thick at base. Paired rays equal, widely divergent, 120'“140// long 



Text-fig. 12. Sycon pulchrum, n. sp. Part 
of a cross-section, x 100. 
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and 15-18 // thick at base. Apical ray slightly curved oralwards, sharply 
pointed, about 70/^ long and 10-15thick at base. 



13. Sycon pulckrum, n. sp. a» tubar triratUates of the distal end of 
tlagellattfd chambers; b, tubar triradiates; c, tubar quadriradiates; d, sulifjfastral 
triradiate.s; e, gastral <|uadnradiate; f, same from lateral side; tjuadriradiales 
of oscular mar,£?in; h, oxea at the distal end of llagellated chambers. Al!x21lh 


Oxea at the distal end of flagellated chamber (h) nearly straight, 
tapering to both sharply pointed ends, i80-210/^ Jong and about IO/.« 
thick in the middle part. 

Hairdike spicules at the distal ends of flagellated chambers very tine, 
more or less curved, reaching a length over 400/^ by 2/^ thick. 

Linear spicules of oscular margin straight, thicker than preceeding 
liair-like spicules, 270-380/^ long and about 4/^ thick. 

Locality Kosikijima, Kagosima Prefecture, depth 100 fathoms. 

RemarksIt is very easy to distinguish the present species from the 
other members of the same genus by the following characteristics; 1) the 
presence of tubar quadriradiates, 2) long slender apical rays of gastral 



412 


S. TANITA 


quadriradiates, and 3) the presence of stouter quadriradiates in the oscular 
margin. 


54. Sycon raphanus O. Schmidt 

Sycon raphanus^ O. Schmidt, 1862, p. 14, Taf. 1, 6^s. 2 2d; 1861', p. 22; 

' 1883, p. 40; Topsent, 1894, p. 37; Dendy, 1893, p. 80; Bkiciti-USH, 1896, p. 

428; 1898, p. 17; p. 93; p. 110; p. 217; 1927, p. 29; LACKScilEWny., 1886, 
p. 302; Row, 1909, p. 185; Dendy and Row, 1913, p. 748; Hozawa, 1929, 
p. 297; Row and Hozawa, 1931, p. 769. 

Grantia raphanus. Gray, 1867, p, 554. 

Sycanum vesica, Haeckel, 1870, p. 238. 

Syeandra raphanus, Haeckel, 1872, p. 312, Taf. 53, fig. 4, Taf. 6Q, fig. 7; Schulze, 1875, 
p. 247, Taf. 18-21; Lendenfeld, 1885, p. 1093; 1892, p. 246. 

Distribution: — Cosmopolitan : White Sea ; Murman Coast; Barents 
Sea ; Greenland ; Bergen; Coast of Portugal: Tristan da Cunha; Minorca; 
Gulf of Gabes; Mediterranean Sea; Red Sea; Ceylon ; Java; Gulf of St. 
Vincent; Port Phillip Heads ; Bass Strait; King Island; Ternate; Philippine 
Island; Fremantle and Albany District. In Japan — Tokyo Bay (Haeckel). 

55. Sycon rotundum Tanita 
(Pi. XIV, figs. 42, 43) 

Sycon rotundum, Tanita, 1941, pp. 270-273, PI. 17, fig. 5, text-fig. 2; 1942, p. 36. 

The collection contains a great number of specimens of this species 
which were obtained by Dr. Sato and by the present writer from various 
localities of Honsyu, Sikoku, and Kiusyu. They are closely similar to one 
another in appearance, but vary in length from 3.5 mm to 11mm. 

Each of them shows a solitary individual of a nearly spherical form 
and is provided with an osculum at the upper end which is surrounded 
by a well-developed collar. 

The largest specimen (PI. XIV, fig. 42) which came from Hirayama 
in Ehime Prefecture measures 11mm in length and 7.5 mm in the greatest 
breadth. The dermal surface of the sponge is strongly hispid on account 
of the projecting oxea. 

The colour of the specimens in alcohol is yellowish grey due to the 
contamination with mud. 

With respect to the anatomical structure and spiculation, the specimens 
at hand lare identical with the type. 

Previously known Distribution: —Onagawa Bay; Misaki; Awa-Kominato 
(Tanita). 
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Localities:—~Toha Bay; Hamajima, Mie Pref.; Kata, Wakayama Pref,; 
Miraase and Sukiimo-Osima, Koti Pref.; Hirayama and Yahataliaina, Ehime 
Pref.; Hiiiga-Utimi ; Tomioka, Kumamoto Pref.; Senzaki, Yamagoti Pref.; 
Neziigaseki, Yamagata Pref. 

Remarks: — This species was described for the first time by the writer, 
using the specimens obtained from Onagawa Bay, Afterwards, it was 
reported from Misaki and Awa-Kominato. 

Judging from the distributions mentioned above, the present species 
seems to be one of the commonest Sycon in the Japanese waters. 

56. Sycon satsumensis Hozawa 

Sycon satsumensis, Hozawa, 1929, pp. 310”312, PI. 4, figs. 24, 25, lext-fig. 13. 
Distribution: —Kagosima Bay (H6z4Wa). 

57. Sycon simushirensis Hozawa 

Sycon simushirensis, Hozawa, 1918, jjp. 529-581, PI. 84, fig. 6, text-fig. 2; 1929, p. 297; 
Tanita, 1941, p. 273. 

Distribution: —Simushir Island (Hozawa) ; Onagawa Bay (Tanita). 

58. Sycon uragamii Tanita 

Sycon uragamii, Tanita, 1940, pp. 171-174, PI. 8, %. 5, text-fig. 3. 

Distribution: — Matusima Bay (Tanita). 

59. Sycon yatsui Hozawa 

Sycon yatsui, Hozawa, 1929, pp. 297-300, PL 3, figs. 14, 15, text-Og. 8. 

Distribution: — Misaki (Hozawa) . 

F. . Family Heteropiidae Dendy 

Diagnosis With a distinct and continuous dermal cortex covering over the chamber- 
layer and pierced by inhalant pores. Subgastral sagittal and subdermal 
pseudosagittal radiates are present. Flagellate chambers varying from 
elongated and radially arranged to spherical and irregularly scattered. With 
or without an articulate tubar skeleton. Nuclei of collared cells probably 
always apical. 

Genus Grantessa Lendenfeld (1885) emend. 

Diagnosis :—Canal system syconoid. No colossal longitudinally placed oxea. 
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60. Grantessa nemurensis Hozawa 

Grant essa nemurensis, Hozawa, 1929, pp. 315-318, PL 5, fipfs. 28, 29, text-lig. 5; Hozawa 
and Tanita, 1941, p. 421, fig. 1. 

Distribution: —Nemuro (Hozawa); Akkesi Bay (Hozawa and Ianita). 

Remarks: —This species was first described by Hozawa, i!sin,n' two 
specimens obtained from Nemuro in Hokkaido. Afterwards, it was re¬ 
ported by Hozawa and Tanita from Akkesi Bay. Thus the species seems 
to be found in the northern parts of Japan, being found hitherto in Hok¬ 
kaido. 

This species may be easily distinguished from other members of the 
genus by the peculiar external features, by the club-shaped oxea, and by 
the gastral quadriradiates with- long apical ray. 

61. Grantessa sagamiana Hozawa 

Grantessa sagamiana, Hozawa, 1916, pp. 8-14, PI. 1, fig. 3, Pl. 2, fig. 12, text-fig. 2; 1929, 
p. 315. 

Distribution: — Okinose; Sunosaki; Enoura, Suruga Bay (Hozawa). 

62. Grantessa shimeji Hozawa 
' (PI. XIV, fig. 44) 

Grantessa shimeji, Hozawa, 1916, pp. 2-8, PI. 1, figs. 1, 2, PI. 2, figs. 10, 11, text-fig. 1; 
1929, p. 315; Tanita, 1942, p. 40, PI. 3, fig. 13. 

Of this species only a single specimen contained in the collection was 
examined by the writer. It was secured from the oyster bed in Toba 
Bay in 1939. The sponge forms an irregular elongated small colony 
with a height of 41 mm. The colony consists of five erect and cylindrical 
tubes, each of these varying from 1.5 mm to 5 mm in diameter. The 
osculum at each upper end of the tubes is approximately circular in shape 
with a diameter of l”~2mm. The dermal surface is slightly hispid owing 
to the projecting tufts of oxea. The colour of the sponge in akohol is 
nearly white. 

In anatomical structure and spiculation, the present specimen is identical 
with the type, so that there is no need to add any further descriptions. 

Previously known Distribution (Hozawa, Tanita); Sima-Osima 
(Hozawa); Simoda (Tanita). 

Locality Toba Bay, Mie Prefecture. 

Remarks: —This species was first described by Hozawa in 1916, using 
several specimens obtained from Misaki and Sima-Osirpa. Afterwards, it 
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was reported by the present writer as found in Izu Peninsula. This is 
the third report dealing with the occurrence of this species in the Japanese 
waters. 


63. Grantessa shimoda Tanita 
(PI. XIV, figs. 45, 46) 

Grantessa shimoda^ Tanita, 1942, pp. 40-43, PI. 3, 14, text-fift'. 7. 

Seven specimens of this species exist in the collection, of which five 
were obtained from the oyster bed in Toba Bay, while the remaining two 
were secured in the neighbourhood of the Amakusa Marine Biological 
Station. 

The first specimen (PL XIV, fig. 45) which came from Toba Bay is a 
small solitary individual of a nearly triangular form, more or less laterally 
compressed, broadest near the base and tapers towards the upper end. 
It measures 20 mm in length and 15 mm in the greatest breadth. The 
osculum at the extremity of the body is circular in shape with a diamc'ter 
of 2.5 m.m and is surrounded by a feebly developed oscular collar. The 
dermal surface is* strongly hispid clue to the projecting large oxea. 

The second specimen (PL ’XIV, fig. 46) which was also obtained from 
Toba shows a cylindrical form with a height of 21.5 mm. Near the base 
of the sponge, there exists a round protuberance. 

The specimens came from Amakusa are smaller in size, being 8”-10mm 
in length. 

The colour in spirit is nearly white and the texture is rather firm. 

Previously know7i^Distribution :—Simoda Bay (TaNITa). 

Localities Toba Bay; Tomioka, Kumamoto Prefecture. 

Remarks :— This species was described for the first time by the present 
writer, using a single specimen secured from Simoda Bay. This is, there¬ 
fore, the second case that dealt with the occurrence of this form in tbc^ 
Japanese waters. 


64. Grantessa intusarticulata (Carter) 

Hypograntia intusarticulata^ Carter, 1885-1886, p. 45. 

Hypograntia medioarticulata, Carter, 1885-1886, p. 46. 

Grantessa intusarticulata, Dendy, 1892, p 108; 189B, p. 181, 201, PI 13, fig. 18; Denuy 
and Row, 1913, p. 753; Hozawa, 1916, pp. 14-19, PI. 1, fig. 4, PL 2, fig. 13, 
text-fig. 3; 1929, p. 318; 1933, p. 7; 1940, p. 37; Bh0ndstei), 1926, p. 308; 
Row and Hozawa, 1931, p. 776; Tanita, 1942, p. 36, PI 2, fig. 10, 

Grantia intusarticulata, Breitfuss, 1897, p.‘219. 
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Distribution: — Near Port Phillip Heads (Carter, Dendy) ; Watson s 
Bay, Port Jackson (Bendy) ; Island Bay, Wellington, N. Z. (Brs^^ndsted) ; 
Geraldton District, S. W. Australia (Row and Hozawa). In Japan - 
Misaki (Hozawa, Tanita) ; Sunosaki; Wagu in Mie Pref.; Noto-Wajima 
(Hozawa); Kamakura; Simoda (Tanita). 

Remarks: —This species was originally described in 1885 by Carter 
under the name of Hypograntia intiisariiculata, his descriptions being 
based on the materials taken from Australia. Since that time, it was 
reported from Australia and New Zealand by several investigators such 
as Bendy, Brj^ndsted, and Row and Hozawa. 

From the Japanese waters, the occurrence of this species was reported 
in 1916, 1933, and 1940 by Hozawa and in 1942 by the writer, dealing 
with the specimens obtained from several different localities. Judging 
from the distribution mentioned above, this species seems to be widely 
distributed in the world. 

65. Grantessa mitsukurii Hozawa 
(PL XV, figs. 47, 48) 

Grantessa mitsukurii, Hozawa, 1916, pp. 23-27, PI. 1, fig. 7, PL 2, fig. 15, text-fig. 5; 

1929, p. 318; Tanita, 1942, p. 37, PL 2, fig. 11. 

The collection contains twelve specimens of this species. Of the said 
twelve specimens, three were deposited in the Museum of the Seto Marine 
Biological Station, one was collected by Dr. Sato from Kannoura in Koti 
Prefecture, three were obtained by the writer in the neighbourhood of 
the Amakusa Marine Biological Station, and the remaining four were 
secured from the shore of Izumo Kagamura. 

Each of the spciemens represents an irregular colony, consisting of 
several strongly laterally compressed tubular individuals. Each individual 
is provided with an osculum at its upper end which is surrounded by a 
very feebly developed collar. 

The largest specimen in the collection which came from Seto is 40 min 
high and about 65 mm broad, but the edges of the colony are torn off. 

The larger specimen which was collected in the neighbourhood of the 
Amakusa Marine Biological Station (PL XV, fig. 47) measures 28 mm in 
height and 36 mm in the greatest breadth and is provided with ten circular 
oscula. 

The specimen came from Kannoura (PL XV, fig. 48) shows a rather 
massive colony with eight oscula, varying from 1.7 mm to 3.6 mm in 
diameter. 



CALCAREA OF JAPAN 


447 


The colour in alcohol is dirty grey and the texture is rigid. 

With respect to the canal system, skeletal arrangement, and spicula- 
tion, the present specimens are entirely identical with the descriptions of 
this species given by Hozawa. 

Previously known D stribution : ~ yiisdki (Hozawa); Tateyama ; Awa- 
Kominato (Tanita). 

Localities :—Tanabe Bay; Kannoura, Koti Prefecture; Amakusa; Izumo- 
Kagamura, Simane Prefecture. 

66. Grantessa bifida, n. sp. 

(PL XV, fig. 49; Text-figs. 14, 15) 

Three specimens upon which this new species was established exist in 
the collection, of wdiich one was deposited in the Museum of the Seto 
Marine Biological Station, while the remaining two were obtained by Di\ 
Sato from Tatugusi in Koti Prefecture. 

The largest specimen (PI. XV, fig. 49) which came from Seto consists 
of two individuals, united together at their basal parts and attached to 
the substratum by the base directly. The total length of the sponge is 
23 mm and the greatest breadth is 13 mm. Each individual represents an 
elongated cylindrical form, broadest near the base and tapering to the 
upper osculum which appears nearly naked. The oscula of both individuals 
are circular in shape with a diameter of 2.5 mm and of 1,3 ram respectively. 
The dermal surface of the sponge is highly hispid on account of the 
projecting oxea, while the gastral appears smooth to the naked eye. The 
wall is 1.5 mm thick in the middle parts of the body. The colour of the 
sponge in the preserved state is nearly white with faint yellowish tint and 
the texture is rather hard. 

Structure (Text-fig. 14)The canal system is typically syconoid. The 
flagellated chambers are arranged radially with regularity. They are 
straight, slender and are unbranched. They measure 100-180 /j! in dia¬ 
meter at the broadest part, 

The dermal skeleton is rather strongly developed, consisting of several 
layers of tangentially arranged dermal triradiates and of paired rays of 
subdermal pseudosagittal triradiates. Here and there occur large oxea 
which are deeply embedded in the sponge wall and project vertically from^ 
the surface to some extent. 

The skeleton of the chamber layer is made up of the following elements: 
1) the centripetal basal rays of subdermal pseudosagittal triradiates, 2) 
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tubar triradiates, which are arranged in several rows and have their basal 
rays directed outwards, 3) the long centrifugal basal rays of subgastral 
tri- and qiiadriradiates, and 4) the proximal parts of large oxea. 

The gastral skeleton is thinner than the dermal and is composed of 

paired rays of subgastral and tri- 
and quadriradiates and of tan¬ 
gentially placed gastral quadid- 
radiates. The apical rays of 
gastral quadriradiates project into 
the gastral cavity. Microxea are 
fairly densely distributed in tan¬ 
gential disposition covering the 
gastral surface. 

The oscular margin has no 
special skeleton to be mentioned. 

Spicules (Text-fig. 15):—Der¬ 
mal triradiates (a) slightly sagit¬ 
tal. Basal ray straight, sharply 
pointed, 170-200/^ long and 
18 thick at base. Paired rays 
equal, slightly curved forwards, 
longer than basal ray, 210-“210/^ 
long and 15-18/^ thick at luase. 

Subdermal triradiates (b) 
pseudosagittal with rays of differ¬ 
ent length. Basal ray nearly 
straightly or slightly curved, 
tapering to sharp end, icniger 
than paired rays, 240-310/^ long and 16'-*20/^ thick at base, l^aired rays are 
different in length. The longer ray always slightly curved backwards, 
175-230/^ long and 16-20/^ thick at base. The shorter ray nearly straight, 
sharply pointed, 140-160/^ long and 16-20/^ thick at base. 

Tubar triradiates (c) sagittal but all rays are equal in thickness being 
18-25/A Basal ray straight, tapering to sharp point, longer than paired 
rays being 200-310/^ long. Paired rays equal, curved forwards being 170 - 
230 p long., 

Subgastral triradiates (d) strongly sagittal, variable in size. Basal ray 
long, slender, sharply pointed, 420-610/^ long and 23-30/^ thick'at base. 
Pairedjrays equal, widely divergent, curved backwards, 250-330long 



Tt'Xt-fig. 14. Grantessa bifida, n. sp. 
Part of a cross-section. x60. 
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ray straight, longer than paired rays, 200-270/^ long and about 10/^ thick 
at base. Paired rays equal, sharply pointed, 170“220/^ long and li)/ j. 
thick at base. Apical ray curved oral wards, shorter and slightly thinner 
than the facial rays, about 80/^ long and 8/^ thick at base. 

Large oxea (g) stout, elongate spindle shaped, sharply pointed at 
both ends, variable in length, O.S-l.Bmm long and 3b 85/^ tliick in the? 
thickest parts. 

Microxea (h) straight, sharply pointed at both ends, nearly even in 
outline, 95-120/^ long and about 4/^ thick in the middle. 

Localities :— Tosima, near Tanabe in Wakayama Prefecture ; Tatiigusi 
in Koti Prefecture. 

Remarks :—This new species is distinguished from most of the members 
of Grantessa by having both large oxea and microxea. Only live species 
which bear large and microxea have hitherto been recorded among the 
members of the genus Grantessa, But these species differ from the pr(‘sent 
species in lacking the gastral microxea. Namely, the main characteristic 
■of this species is the presence of dense layer of microxea in gastral surface. 

67. Grantessa ampullae Hozawa 

Grantessa ampullae, Hozawa, 1940, pp. 38-40, PI. 4, fig. 2, text-fig. 3. 

Distribution: —Noto-Wajima, Isikawa Prefecture (Hozawa). 

68. Grantessa basipapillata Hozawa 

Grantessa basipapillata, Hozawa, 1916, pp. 19-23, PL 1, fig. 6, PI. 2, lig. 14, text-fig. 4; 

1929, p. 318. 

Distribution: —Doketsba, Sagami Sea (Hozawa). 

69. Grantessa parva Tanita 
(PI. XV, fig. 50) 

Grantessa parva, Tanita, 1942, pp. 38-40, PL 2, fig. 12, text-Iig. 6. 

Only a single specimen in the collection was assigned to this species. 
It was collected from a depth of about 20 fathoms in Owasi Bay by 
means of a coral-dredge. 

The sponge (PI. XV, fig. 50; shows an elongated oval form, more or 
less laterally compressed and is provided with a naked osculum at its 
upper end. It measures 6.5 mm in length and 4 mm in the greatest breadth 
and the wall is 0.5 mm thick in the middle parts of the body. The der- 
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mal surface is smooth and the colour in alcohol is white. 

Previously known Distribution :—Misaki (Tanita). 

Locality :—^ Owasi. Mie Prefecture, depth about 20 fathoms. 

RemarksThis species was first described by the writer in 1942, 
using a single specimen obtained from Misaki. This is the second record 
of this species as found in the Japanese waters. 

Genus Heteropia Carter (1885-1886) emend. 

Diagnosis :— Canal systt"m syconoid. Dermal cortex with colossal longitudinal oxea. 


70. Heteropia medioarticulata Hozawa 

Heteropia medioarticulata, Hozawa, 1918, pp. 531-534, PL 84, fig. 7, text-fig. 3; 1929, p. 
319. 

Distribution:— Off Cape Tonin; off Cape Patience, Saglialin (Hozawa). 

71. Heteropia striata Hozawa 
(P i. XV, fig. 51) 

Heteropia striata, Hozawa, 1916, pp. 28--33, PI. 1, fig. 8, FI. 2, fig. 16, te.xt-lig, 6; 1929, 
p. 318; Tanita, 1942, p. 43, PL 3, fig. 15. 

Numerous specimensS of this species were collected from various localities. 
Each of the specimens represents an irregular colony consisting of .several 
tubular individuals, united together at their bases. Each of the larger 
individuals, is provided with terminal osculum, surrounding by a feebly 
developed fringe, while the smaller are blind. 

The largest specimen in the collection (PL XV, fig. 51) which was 
obtaified from the peaid oyster bed in Ago Bay, shows an irregular massive 
colony with the height of 33 mm and the greatest breadth of about 40 
mm. The tubular individuals are broadest at l)ase and taper distally. 
The surface of the tubes shows a longitudinal striation owing to the 
presence of large oxea in dermal cortex. The colour in spirit is yellowish 
white and the texture is firm. 

As the minute structure and the spiculation of this species were ah 
ready fully described by Hozawa, there is no need to add any further 
descriptions. ^ 

Previously known Distribution :—Misaki (Hozawa, Tanita); Bosyu 
Daibusa (Tanita). 

Localities‘. — Tohsi Bay and Ago Bay, Mie Prefecture; Siohomisaki 
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and Tanabe Bay, Wakayama Prefecture; Tatugusi, Koti Prefecture; 
Amakusa-Tomioka, Kumamoto Prefecture; Hiuga-Hososima, Miyazaki 
Prefecture; Izumo-Kagamura, Simane Prefecture. 

Remarks :—This species was described for the first time by Hozawa, 
the specimens being taken in the neighbourhood of the Misaki Marine 
Biological Station. Afterwards, it was reported by the writer from the 
same locality and from Bdsyu Daibusa. Thus the present species has 
been reported only from the Sagami Sea till the present collection. How¬ 
ever, judging from the distributions mentioned above and from the number 
of specimens obtained, this form seems to be found very commonly in the 
adjacent seas of Japan. 


Genus Amphiute Hanitsch (1894) 

Diagnosis :—Canal system syconoid. Both gastral and dermal cortices with colossal 
longitudinal oxea. 


72. Amphiute ijimai Hozawa 

Amphiute ijimai, Hozawa, 1916, pp. 33-38, PI. 1, fig. 9, PI. 2, fig. 17, text-lig. 7; 1929, 
p. 319; 1933, p. 8, PI. 1. fig. 4; Tanita, 1942, p. 44, PI. 3, fig. 16. 

Distrihition :— Doketsba in Sagami Sea. Senouini in Suruga Bay 
(Hozawa); off Zyogasima near Misaki (Tanita). 


Genus Vosmaeropsis Dendy (1892) 

Diagnosis :— Canal system sylleibid or leuconoid. Skeleton of the chamber layer com¬ 
posed of the centrifugally directed rays of subgastral sagittal fcriradiates and 
the centripetally directed rays of subdermal pseudosagittal triradiates, which 
may be supplemented or partially replaced by (‘onfused triradio tcs. No 
colossal longitudinal oxea. 

73. Vosmaeropsis japonica Hozawa 

Vosmaeropsis japonica, Hozawa, 1929, pp. 824-327, PI. 6, figs. 34, 35, text-fig. 18; 1940, 
p. 143, PI. 6, fig. 6; Tanita, 1942, p. 4-4, PI. 3, fig. 17. 

This species is represented by thirteen specimens in the collection. 
They were obtained by the writer from four different localities. All of 
them are nearly alike in appearance to each other, though vary from 4 
mm to 13 mm in length. 

Each of the specimens is a solitary individual of a nearly oval form 
and is provided with a circular osculum at its upper end. The dermal 
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surface of the sponge is highly hispid on account of the projecting oxea. 

The colour of the specimens is white with faint brownish tint and the 
texture is rather firm. 

Previously known Distribution: —Misaki (Hozawa, Tanita) ; Nakozaki; 
Tateyama; Simoda (Tanita). 

Localities: —Senzaki, Yamaguti Prefecture; Hamada and Izumo-Kaga- 
mura, Simane Prefecture; Wakasa-Takahama, Hukui Prefecture. 

74. Vosmaeropsis grisea Tanita 

(PL XV, fig. 52) 

Vosmaeropsis griseus^ Tanita, T9<)9, pp. 319-322, figs. 1, 2. 

This species is represented by three specimens in the collection. They 
were collected by Dr. Taki and were deposited in the Museum of the 
Onomiti Marine Biological Station. The specimens are all alike in ap¬ 
pearance. 

The largest specimen (PI. XV, fig. 52) represents an elongated cylindrical 
form, broadest near the base and tapers towards the top. It is 17 mm 
long and 4 mm broad at the broadest parts. The osculum at the upper 
end is provided with a feebly developed collar and leads into a rather 
narrow gastral cavity extending throughout the entire length of the sponge* 
The outer surface of the body is highly fiispid from the projecting oxea. 

The colour in alcohol is nearly white with faint greyish tint. 

Previously known Distribution: — Saseho, Nagasaki Prefecture (Tanita). 

Locality: — Onomiti, Okayama Prefecture. 

Remarks: —The present species was first described by the writer, using 
two specimens obtained from Saseho. This is, therefore, the second re¬ 
port that dealt with the occurrence of this species in the Japanese waters. 

75. Vosmaeropsis spinosa, n. sp. 

(PI. XV, fig. 53; Text-figs. 16, 17) 

There are four specimens of this new species in the collection. They 
were obtained by the writer himself in the* neighbourhood of the Amakusa 
Marine Biological Station. 

The largest specimen (PL XV, fig. 53) which I have selected as the 
type consists of two individuals of laterally compressed oval form, uniting 
together at their bases. The total length of the sponge is 9 mm and the 
greatest breadth is 12 mm. The osculum at the upper end of the indi¬ 
vidual is nearly circular with a diameter , of about 1mm and is surrounded 
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from and vary from 5 mm to 8 mm in length. 

Structure (Text-fig. 16):— The canal sy.stem of this species is of the 
intermediate between sylleibid and leuconoid type. The flagellated chambers 
found near the larger exhalant canals are of elongated sac-like configura¬ 
tion and are arranged radially, while those situated in the middle parts 
of the body wall are of oval shape. 

The skeleton of the dermal cortex is relatively thick, being composed 
of a few layers of tangentially placed dermal triradiates, of paired rays 
of subdermal pseudosagittal triradiates, and of large os;ea. The large oxea 
which occur sparsely in the sponge wall project from the dermal surface 
making nearly right angles with it, but with the approach to the osculum 
these spicules have a tendency to be placed obliquely. 

The skeleton of the chamber layer is made up of the following ele¬ 
ments: 1) centripetal basal rays of subdermal pseudosagittal triradiates, 
2) tubar triradiates which are irregularly and thickly packed between the 
dermal and the gastral cortices, 3) centrifugal basal rays of subgastral 
tri- and quadriradiates, and 4) the proximal parts of large oxea. 

Gastral skeleton is thinner than the dermal and consists of the paired 
rays of subgastral tri- and quadriradiates and of facial rays of gastral 
■quadriradiates which are tangentially placed with their apical ray pointing 
towards the gastral cavity. 

The skeleton of the oscular margin is composed of linear, spicules and 
of quadriradiates with wide oral angles. The former kind of spicules run- 
parallel to the basal rays of the latter. ' 

Spicules (Text-fig. 17 ):—Dermal triradiates (a) .sagittal. Basal ray 
straight, tapering to sharp point, shortqr than paired rays, 140-210/^ long 
and 26-32 ii thick at base. Paired rays nearly equal, either .straight or 
very slightly curved forwards, 210-280/^ long and 26-32// thick at base. 

Subdermal triradiates (b) pseudosagittal. All rays are of different 
length but are nearly equally thick being 28-33//. Basal ray nearly 
straight, but is undulated in outline, .sharply pointed, longer than paired 
i-ays being 230-330//. The longer paired ray usually doubly curved, 
sharply ended, being 190-220// in length. The shorter paired ray nearly 
straight, tapering towards sharp point being 140-160// in length. 

Tubar triradiates (c) slightly sagittal and rays are slender than those 
of the dermal triradiates.. Basal ray straight, longer than paired rays, 
200-260// long and 15-20// thick at base. Paired rays equal, nearly 
straight, 180-220// long and 15-20// thick at base. 

Subgastral triradiates (d) strongly sagittal and rays are as thick as the 
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dermal. Basal ray straight, tapering to sharply pointed end, much longer 
than paired rays, 300-370/^ long and 20-30/^ thick at Base. Paired rays 
equal, slightly curved backwards, widely divergent, 140-220/^ long and 
20-30/^ thick at base. 

Subgastral quadriradiates (e) exactly similar to subgastral triradiates, 
except for the presence of short apical ray. Apical ray straight, much 
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•shorter and thinner than facial rays, about 60/^ long and 14/i thick at 
base. 

Gastral quadriradiates (f) strongly sagittal. Basal ray straight, sharply 
pointed, 270-330/^ long and 10-15/^ thick at base. Paired rays nearly 
equal, slightly curved forwards, shorter than basal ray, 140-220/^ long 
and 10-15/^ thick at base. Apical ray curved oral wards, sharply ended, 
shorter and thinner than facial rays, 65-90/^ long and about 10/^ thick 
at base. 

Quadriradiates of oscular margin (g) strongly sagittal. Basal ray 
straight, sharply pointed, thinner than paired rays, 150““2]0/^ long and 
about 8/^ thick at base. Paired rays equal, nearly straight, widely di¬ 
vergent, 2p0~260/^ long and 10-13/^ thick at base. Apical ray short, 
curved upwards, sharply pointed, about 75/^ long and 8/^ thick at base. 

Large oxea (h) elongated spindle-shape, more or less curved, thickest 
in the middle parts, tapering to sharply pointed proximal end, while the 
distal end rather bluntly pointed, l--1.8mm long and 60-80/^ thick in the 
middle parts. 

Locality: —Tornioka, Kumamoto Prefecture. 

Remarks :—This species bears a close resemblance in external features 
to Vosmaeropsis japonica Hozawa'^ but it may be easily distinguished 
from the latter by the absence of microxea and by the canal system. 

76. Vosmaeropsis maculata Hozaw'A 
(PI. XVI, figs. 54, 55) 

Vosmaeropsis maculata, Hozawa, 1929, pp. 321-324, PI. 5, figs. 32, 33, text-fig. 17; Fani- 
TA, 1941, p. 273, PI. 17, fig. 6; 1942, p. 45, P). 3, fig. 1«. 

A great number of specimens of this species exist in the collection, 
which were obtained from various localities stretching from Okinawa to 
Kii Peninsula. 

They vary both in shape and size considerably. The sponge represents 
either oval, pear-shape, or elongated tubular form, ranging from 5 mm to 
about 35 mm in length. 

Ecich of them is provided with a naked osculum at .the upper end 
which is circular or irregular in shape. The dermal surface is smooth 
but is not quite even. 

With regard to the canal system, the skeletal arrangement, spicules, 
etc., these specimens at hand seem to agree well with thg type. 

Vosmaeropsis japonica Hozawa, 1929, pp. 324-327, PL 6, figs, 34, 35, text-fig, 18. 
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Previously known Distribution: —Misaki (Hozawa, Tanita); Enoura in 
Suruga Bay (Hozawa); Onagawa Bay; Awa-Kominato; Simoda (Tanita). 

Localities Toba Bay ; lyo-Takahama ; tliuga-Hososima ; Amakusa ; 
Mogi, Nagasaki Prefecture; Hamada and Izumo-Kagamura, Simane Pre¬ 
fecture: Wakasa-Takahama, Hukui Prefecture; Naha, Okinawa l\efecture. 

Remarks :— The present species has been reported throe times by 
Hozawa and by the writer before the present collections, as being found 
in the seas of Katito and Tohoku districts. Judging from the distributions 
and the number of specimens obtained, this species seems to be one of 
the most common Calcarea to be met with on the coasts of Japan. 

77. Vosmaeropsis sasakii Hozawa 
Vosmaeropsis sasakii, Hozawa, 1929, pp. 319-321,'Pi. 5, figs. 30, 31, text-fig. lO. 

Distribution: —Hakodate, depth 42.9 meters (Hozawa). 

G. Family Grantiidae Dendy 

Diagnosis :— With a distinct dermal cortex and a proper cortical skeleton of tangential 
radiates, sometimes supplemented by, and occasionally replaced by oxoa. 
Flagellate chambers ranging from elongated and radially arranged to small, 
spherical and irregularly scattered. Skeleton of the chamber layer ranging 
from regularly articulate to irregularly scattered. Typically with subgastral 
sagittal radiafes. No subdermal pseudosagittal triradiates. Subdermal quadri- 
radiates, if present, always associated with a chamber-layer skeleton contain¬ 
ing confused triradiates. Nuclei of collared cells probably always apical. 


Genus Grantia Fleming (1828) emend. 

Diagnosis: —Canal system syconoid. Colossal longitudinal oxea, if present, projecting. 

from the surface. Tubar skeleton articulate, composed of radiate spicules,, 
which may or may not be supplemented by oxea. • 

78. Grantia harai Hozawa 

Grantia harai, Hozawa, 1929, pp. 328-331, PI. 6, figs. 36, 37, text-fig. 19. 

Distribution: —Kagosima Bay, depth of 100 meters (Hozawa). 

79. Grantia kujiensis Hozawa 

Grantia kujiensis, Hozawa, 1933, pp. 12-15, PI. 1, fig. 6, text-fig. 3. 

Distribution: — Off Kuji, Iwate Prefecture, depth 150 meters (Hozawa)*. 
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80. Grantla nipponica Hozawa 

Grantia nipponica^ Hozawa, 1918, pp. 584-587, PL 84, fig. 8, text-fig. 4; 1929, p. 828. 

Distribution: — Off Nosaki, Notojima; off Cape Rollin, Simushir Island 
(Hozawa). 


81. Grantia uchidai Hozawa and Tanita 

Grantia uchidai, Hozawa and Tanita, 1941, pp. 422-426, text-figs. 2-4. 

Distribution:— Pikkesi Bay (Hozawa and Tanita). 

Remarks :— This species was described for the first time by Hozawa 
and Tanita in 1941, using three specimens obtained from Akkesi Bay. 
The most conspicuous feature of this species exists in the structure of 
the gastral skeleton forming many bridge-like conjunctions. 

82. Grantia cupla (Haeckel) 

Sycetta cupla, Haeckel, 1872, pp. 243-245, PI. 42, figs: 9-12. 

Grantia cupla, Dandy and Row, 1913, p. 761; Hozawa, 1929, p. 334. 

Distribution :—5di^diXi (Haeckel). 

83. Grantia glabra Hozawa 

Grantia glabra, Hozawa, 1933, pp. 9-12, PL 1, fig. 5, text-fig. 2. 

Distribution :—Off Tutiyazaki, Ugo, depth 150 meters; off Sioyazaki,. 
Iwaki, depth 161 meters (Hozawa). 

84. Grantia stylata Hozawa 

Grantia stylata, Hozawa, 1929, pp. 331-334, PL 6, figs, 38, 39, text-fig. 20. 

Distribution: —Kagosima Bay (Hozawa). * 


Genus Paragrantia Hozawa (1940) 

Diagnosis :—Canal system syconoid. Sponge usually a simple branched colony, Tubar 
skeleton articulate, composed of radiate spicules, which may or may not be 
supplemented by oxea. Around each apopyle of the flagellated chamber 
there exists a special skeleton composed of proper radiates, 

85. Paragrantia waguensis Hozawa 

Paragrantia waguensis, HdZAWA» 1940, pp. 40-43, PL 5, figs. 8-11, text-fig, .4. 
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Distribution: —Wagu, Mie Prefecture (Hozawa). 

Remarks This species is the type of th^ genus Paragrantia which 
was established by Hozawa in 1940. The most peculiar feature of this 
species is the presence of a special apopyle skeleton which is c^)nsist<Kl 
of proper quadriradiates. Apical ray of the apopyle cjuadriracliates of 
this species looks like a frame of torch. 

Genus Ute O. Schmidt (1862) emend. 

Diagnosis :— Canal system syconoid. Tubar skeleton articulate. Dermal cortex well 
developed, containing colossal longitudinal oxea. No tufts of oxea at the 
distal ends of the flagellate chambers. 

86. Ute armata Hozawa 
(PL XVI, fig. 56) 

Ute armata^ Hozawa, 1929, pp. 337-339, PI. 7, figs. 42, 43, text-fig. 22. 

A single specimen (PI. XVI, fig. 56) in the collection was assigned to 
this species. It was collected by means of a coral-dredge from a depth 
of 100 fathoms off Kosikijima in Kagosima Prefecture, 

The sponge is a “nearly circular in form, attached by the base to the 
substratum directly and shows a slit-like osculum at the upper end of the 
body. The total length is only 5 mm and the diameter is 2.5 mm. The 
dermal surface shows longitudinal striations owing to the presence of large 
oxea in the dermal cortex, but the lower portion of the body looks like 
a bush on account of numerous projecting large oxea. 

The colour of the specimen in the preserved state is pure white and 
the texture is firm. 

Previously known Distribution Sagami Sea, depth 286 meters 
(Hozawa). 

Locality :—Off Kosikijima in Kagosima Prefecture, depth 100 fathoms. 

Remarks :— This is the second report informing the occurrence of this 
species which was first described by Hozawa (1929). using the specimen 
taken from the Sagami Sea. The type specimen, as described by Hozawa, 
was secured from a depth of 286 meters in the Sagami Sea, and the 
present specimen was obtained from a depth of 100 fathoms, and thus 
this species seems probably to be found only in the deep sea. 


87. Ute pedunculate Hozawa 

Ute pedundulata, Hozawa, 1929, pp. 334-337, PI 6, figs. 40, 41, text-fig. 21; Tanita, 1942, 
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p. 45, PI. 3, fig. 19. 

Distribution :—Sagami Sea, depth 114 meters (Hozawa) ; Yodomi in 
Sagami Sea, depth 100 fathoms (Tanita). 

Genus Achramorpha Jenkin (1908) emend. 

Diagnosis :— Canal system syconoid. Skeleton of the chamber layer reduced to the basal 
rays of the subgastral sagittal triradiates (which may become quadriradiates 
by the addition of an apical ray), with radial oxea lying between the chambers 
i and projecting from the surface. No colossal longitudinal oxea. 

88. Achramorpha diomediae Hozawa 

Achramorpha diomediae, Hozawa, 1918, pp. 540-542, PI. 85, fig, 10, text-fig. 6; 1929, p. 
340. 

Distribution :—Off Cape Rollin, Simushir Islands (Hozawa). 


Genus Anamixilla Polrjaeff (1883) 

Diagnosis :—Canal system syconoid. Tubar skeleton reduced to the outwardly directed 
basal rays of the subgastral sagittal radiates. Skeleton oC the chamber layer 
otherwise consisting of large triradiate Spicules, arranged without regard 
to the direction of the chambers. Dermal cortex well developed, but with¬ 
out colossal longitudinal oxea. 

89. Anamixilla torresi Polejaeff 
(PI. XVI, figs. 57, 58) 

Anamixilla torresi, Polejaeff, 1883, pp. 50-51, PI. 4, figs. 2a"-2c; Lendbnfeli), 1885, ])- 
1109; Dendy and Row, 1913, p. 766; Burton, 1930, p. 5, text-fig. 4. 

This species is represented by two colonial and three solitary specimtms 
in the collection. They were obtained by Dr. Sato from Palao in the. 
Caroline Islands. 

The largest specimen (PL XVI, fig. 57) is a colony of three tubular 
individuals, connected together at their basal parts. Two individuals are 
provided with a naked and circular osculum at each apex while the re¬ 
maining one is blind. The total length of the colofiy is 20 mm and the 
breadth is 22 mm. The dermal surface is not smooth and the gastral 
seems to be slightly hispid on account of the projecting apical rays of 
gastral quadriradiates. The gastral cavity is very large and extends 
throughout the entire length of the body. The body wall is relatively 
thin, being only 1 mm in thickness. 
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The colour in the preserved state varies from nearly white to yellowish 
white and the texture is rather brittle. 

Previously known Distiibution :—Torres Strait, Australia (PoLi^:JAEFF); 
Amboina, Samau Island (Burton), depth 3-23 fathoms. 

Locality: - Paiao, Caroline Islands. 

Remarks :—This species was first described by in 1883, 

using a single specimen obtained by the Challenger Expedition from 
Australia. In the same report, he established the genus Anamixilla, 
basing the description upon this species. After that time, this species was 
recorded by Burton (1930) from Amboina and Samau Island, using the 
materials obtained by the Siboga Expedition. This is, therefore, the third 
record of this species. 


Genus Leucandra Haeckel (1872) emend. 

Diagnosis :— Sponge usually a single person, or a colony of such persons in which the 
component individuals are readily recognisable. Canal system leuconoid. 
Skeleton of the chamber layer more or less confused, but frequently with 
vestiges of an articulate tubar skeleton in the form of subgastral or other 
sagittal triradiates. Dermal skeleton of tangentially placed triradiates, which 
may sometimes develop an apical ray. Colossal longitudinally placed oxea, 
when occuring in the dermal cortex, never forming a smooth layer, but 
always projecting conspicuously from the surface, 

90. Leucandra hozawai Tanita 
(PI. XVI, figs. 59, 60) 

Leucandra hozawat, Tanita, 1942, pp. 48-50, PI. 4, fig. 22, text-fig. 8. 

Many specimens in the collection- have been assigned to this species. 
Of which, one was secured by Dr. Imai from a depth of about 10 fathoms 
in Onagawa Bay, three were collected by Dr. Sat6 from Kamikawaguti, 
a province of Tosa, two were obtained by the writer from Tanabe Bay, 
and the remaining ones were obtained by the writer from the pearl oyster 
bed in Ago Bay. 

They vary considerably both in shape and size, being either solitary 
or colonial. 

The specimen came from Onagawa Bay [FI XVI, fig. 59) represents 
a solitary person, attached by the base to the substratum. It is 11mm 
in length and 16 mm in the greatest breadth. At the upper end of the 
body, there exists an osculum which is nearly naked and is circular in 
shape with a diameter of 3.5 mm. The dermal surface is highly hispid 
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owing to the projecting large oxea. The colour in alcohol is white and 
the texture is hard. 

The largest specimen (PI. XVI, fig. 60) which w^as collected from the 
pearl oyster bed in Ago Bay, show^s a colony of an irregular shape, being 
composed of several tubular individuals. The total length of the colony 
is 50 mm and the greatest bi’eadth is 55 mm. The dermal surface of the 
sponge is uneven and is hispid on account of the projecting oxea. The 
colour of this sponge is pale yellowish brown and the texture is rather 
elastic. 

The remaining specimens are irregular in form, and their colour varies 
from nearly white to yellowish brown. 

With regard to the canal system, the internal structure, and the spicules,, 
these specimens are similar to each other and seem to agree well with 
the type specimens of this species. 

Previously known DistributionM.\sdk.\ (Tanita). 

Localties: —Onagawa Bay; Ago Bay; Tanabe Bay; Tosa-Kamikawaguti. 

Remarks: —This species was first described by the present writer in 
1942, using a single specimen obtained from Misaki. This paper, there¬ 
fore, informs the occurrence of this species in the Japanese waters for 
the second time. 


91. Leucandra kagoshimensis Hozawa 
Leucandra kagoshimensis, Hozawa, 1929, pp. 344-347, PL 7, figs. 46, 47, text-fig. 24. 
Distribution: —Kagosima Bay (Hozawa). 

92. Leucandra kurilensis Hozawa 

Leucandra kurilensis, Hozawa, 1918, pp. 549-551, PL 85, fig. 11, text-fig. 10; 1929, p. 342. 
Distribution: —Off Cape Rollin, Simushir Island (Hozawa). 

93- Leucandra magna Tanita 

Leucandra magna, Tanita, 1942, pp. 53-55, PL 4, fig, 24, text-fig. 10, 

Distribution: —Bosyu Daibusa, depth 100-200 fathoms (Tanita). 
Remarks :— The skeleton of this species is composed of triradiates and 
of oxea, lacking quadriradiates. By this characteristic, it may be easily 
distinguished from other members of the same genus. 
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94. Leucandra odawarensis Hozawa 
Leucandra odawarensis, Hozawa, 1929, pp. 347-350, PL 8, figs. 48, 49, text-fig. 25. 

Distribution: —Off Odawara, Sagami Sea, depth 172 meters (Hozawa). 

95. Leucandra tomentosa Tanita 

Leucandra tomentosa, Tanita, 1940, pp. 174-176, PL 8, fig. 6, text-fig. 4s 1914, p. 3, 1 I. 

1, fig. 4; p. 274. 

Distribution: —Matusima Bay; Mutu Bay; Onagawa Bay (Ianita). 

96. Leucandra tropica, n. sp. 

(PL XVII, figs. 61, 62; Text-figs. 18, 19) 

This new species is represented in the collection by five specimens. 
Of which, three were obtained by Dr. Abe in 1935, while the remaining 
two w^ere collected by Mr. Hiro in 1936 from Palao. 

The largest specimen (PL XVII, fig. 61) which is taken for th(‘ type, 
shows a solitary individual of an oval form, more or less laterally com¬ 
pressed and is provided with an osculum at the upper end. The sponge 
measures 17mm in height and 20mm in the greatest breadth. The osculum 
is of an irregular shape and is surrounded by a feebly developed collar. 
The dermal surface is uneven and is slightly hispid owing to the project¬ 
ing oxe'a. The gastral cavity is comparatively large and the gastral sur¬ 
face is perforated by numerous circular exhalaiit apertures with diameters 
varying from 0.4 mm to 1.3 mm. The body wall is 3.5 mm thick in the 
thickest parts. The colour in the preserved state is yellowish white and 
the texture is rigid and brittle. 

The remaining four specimens vary both in shape and in size. They 
are either oval or cylindrical in form and vary from 6mm to 13 mm in 
length. Of these specimens, the one is shown in PL XVII, fig. 62. 

Structure (Text-fig. iS):—The canal system is typically leuttonoid. The 
flagellated chambers are of oval shape with maximum diameter of iOO 
145/^ and are scattered in the chamber layer without any order. 

The dei'mal skeleton is very thin, consisting of two or three layers of 
tangentially placed dermal triradiates. Among these triradiates, there occur 
some number of dermal quadriradiates with facial rays parallel to the 
dermal surface and apical rays project into the mesoderm. Here and 
there, large oxea project from the dermal surface to some extent being 
their proximal parts implanted deeply in the chamber layer. 
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The skeleton of the chamber layer is composed of large sagittal tubar 
triradiates and of basal rays of subgastral tri- and qiiadriradiates. The 
inner parts of large oxea may be added to the skeleton. The tubar tri- 
radiates are closely set together and thus make the main parts of the 
skeleton. 

The larger exhalant 
canals are provided 
with quadriradiates. 

The skeleton of the 
gastral cortex is as thin 
as the dermal, consist¬ 
ing of a few layers of 
gastral tri- and quadri¬ 
radiates which are plac¬ 
ed tangentially. Be¬ 
neath these radiates lie 
the paired rays of sub¬ 
gastral tri- and quadri- 
raduites. 

The skeleton of the 
oscular margin is a 
continuation of the 
gastral, composed of 
the same kinds of 
gastral radiates with 
wider oral angles. 

Linear spicules are add¬ 
ed in longitudinal dis- Text-fig. 18. Lemandm tropica, n. sp. Part of a 

cross-section. x60. 

position to the skeleton. 

Spicules (Text-fig. 19):— Dermal triradiates (a) slightly sagittal. Basal 
ray straight, sharply pointed, slightly shorter than paired rays, 250“"330/i 
long and 14-18/-« thick at base. Paired rays nearly equal, tapering to¬ 
wards sharp end, 280-380/^. long and 14-18/^ thick at base. 

Dermal quadriradiates (b) nearly similar to the triradiates of the same, 
only differing in the presence of apical ray. Apical ray straight, finely 
pointed, shorter and thinner than facial rays, 230-260/^ long and about 
12 thick at base. 

Tubar triradiates (c) sagittal. All rays stout and equally thick being 
45-60/-^ at base. Basal ray straight, tapering towards sharply pointed 
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end, much shorter than paired rays being 340-480 Paired rays either 
nearly equal or unequal, straight and 640-"800/^ long, 

Quadriradiates of larger exhalant canals (d) sagittal and the facial 
rays are not in one plane. Basal ray straight, sharply pointed, longer 
than paired rays, 270-~340/^ long and 12”! 5/^ thick at base. Paired rays 



quadriradiate; c, tubair triradiates; d, quadriradiates of larger exhalant canal; 
•e, subgastral triradiate; f, subgastral quadriradiate; g, gastral triradiate; h, 
gastral quadriradiate; i, large oxea. All X 90. 
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equal, slightly undulated, 220-300/-^ long and 12-15/^ thick at base. 
Apical ray short, finely pointed, shorter and thinner than facial rays, about 
160/.< long and 10/^ thick at base. 

Subgastral triradiates (e) strongly sagittal. Basal ray straight, fairly 
sharply ended, much longer than paired rays, 450-600long and 15-23// 
thick at base. Paired rays either equal, curved backwards, widely di¬ 
vergent, 280-320/J! long and 15-23/.< thick at base. 

Subgastral quadriradiates (f) exactly similar to the triradiates of the 
same, only differing in the presence of rudimental apical ray. 

Gastral triradiates (g) strongly sagittal. All rays are very slender with 
equal thickness of 10-12/A Basal ray straight, sharply ended, longer 
than paired rays being 370-450// long. Paired rays either equal or 
slightly unequal, nearly straight and 260-300//' long. 

Gastral quadriradiates (h) like the gastral triradiates, except for the 
presence of apical ray. Apical ray curved oralwards, fairly finely pointed, 
shorter than facial rays, 110-150// long and about 10// thick at base. 

Large oxea (i) spindle-shaped, tapering towards both sharply pointed 
ends, and are variable in length, 800//-1.5 mm long and 45-65// thick in 
the thickest parts. 

Locality Palao, Caroline Islands. 

RemarksThe main characteristic of this species is the presence of 
dermal quadriradiates with apical rays protruding not very deeply into 
chamber layer. In this point, the present species bears a close reseralance 
to Leucandra thulakomorpha Row and Hozawa'^ but it differs from the 
latter in the presence of subgastral radiates apd in the larger size of tubar 
triradiates. 


97. Leucandra valida Lambe 

Leucandra valida, Lambe, 1900, pp. 32-33, PI. 4, fig. 10, PI. 5, fig, 11; Dkndy and Row, 
1913, p. 771; Brkiwuss, 1932, p. 250; Tanita, 1941, p. 275, PI. 17, fig. 9^ 

text“0g. 3; 1942, p. 62. 

Seven specimens of this species are contained in the collection. They 
were collected by Professor Hozawa from Onagawa Bay in 1.941. 

Each of them shows a solitary individual and is provided with an 
osculum at the upper end and it is surrounded by a well-developed collar. 

They vary from 5 mm to 12 mm in total length. The dermal surface 
is highly hispid on account of the projecting large oxea. The colour in 

Leucandra thulakomorpha. Row and Hozawa, 1931, pp. 791-794, PI 21 fisr 15 text- 
fig. 14. . ^ » 
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alcohol is dirty grey being contaminated with mud. 

Previously known Distribution: —Davis Strait, Exetor Harbour (Lambe), 
In Japan — Onagawa Bay; Bosyu Sunosald ; Simocla (Tanita). 

Locality : — Onagawa Bay. 

98. Leucandra vermiformis Tanita 

Leucandra vermiformis^ Tanita, 1941, pp. 277-’279, Pi. 17, fig. 10, tc'xt-lig. 4. 

Distribution: —Onagawa Bay, depth 15 meters (Tanita). 

99. Leucandra abratsbo Hozawa 
(PL XVII, figs.. 63, 64) 

I^ucdTidTa abratsbo^ Hozawa, 1929, pp. 359“362, PI. 9, figs. 57, 5S, text-fig. 29; 1940, p. 

53; Tanita, 1941, p. 273, PL 17, fig. 7; 1942, p. 4B. 

This species is represented by numerous specimens in the colled ion 
w’hich were obtained from various localities. The number of the specimens 
is the richest in the present collections. 

They vary both in size and shape considerably. Most of the specimens 
are solitary, but some others are colonial consisting of several individuals 
united together at their bases. 

One of the larger specimens is shown in PL XVII, fig. 63. It forms 
an irregular colony with three oscula. It is about 30 mm in height and 
27 mm in the greatest breadth. The surface of the sponge is uneven and 
is strongly hispid owing to the projecting large ox.ea. 

The colour in alcohol is nearly white and the texture is rigid. 

In respect to the canal system, the skeletal ari'angement, and the 
spiculation, these specimens are exactly identical with those o:f the typo 
specimen. 

Previously known Distribution: —Misaki (Hozawa, TanITa) ; Noto-* 
Wajima (Hozawa)'; Onagawa Bay; Kamakura; Simoda; Tateyania; Bosyu 
Sunosaki; Awa-Kominato (Tanita). 

Localities Enamura, Hukusima Prefecture ; Owasi, Mie Prefecture ; 
Sionomisaki, Tanabe Bay, and Kata, Wakayama Prefecture; Kamikawaguti, 
Koti Prefecture; Hososima and Utimi, Miyazaki Prefecture; Tomioka, 
Kumamoto Prefecture; Mogi, Nagasaki Prefecture; Senzaki, Yamaguti 
Prefecture; Hamada, Hinomisaki, and Kagamura, Simane Prefecture; 
Hamasaka and Tuiyama Bay, Hydgo Prefecture; Wakasa-Takahama, Hukui 
Prefecture, Sado-Aikawa, Niigata Prefecture. 

Remarks:—This species was first described by Hozawa in 1929 and, 
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afterwards, it was reported by the same author and by the writer as 
found abundantly in Noto, and in Tohoku and Kanto districts. 

As the writer stated in his previous report (1942), the present species 
seems to be one of the commonest Calcarea to be met with at many 
localities distributed along the coast of Japan. 

100. Leucandra globosa, n. sp. 

(PL XVII, fig. 65; Text-figs. 20, 21) 


Two specimens of this new species exist in the collection ivhich were 
obtained by Mr. Hiro in 1938 front Sakatahana and were deposited in 
the Museum of the Seto Marine Biological Station. 

Each of the specimens represents a solitary individual of nearly oval 
form and is provided with an osculum surrounded by a well developed 
collar. 

The largest specimen (PI. XVII, fig. 63) is 9 mm in total length and 
is about 13 mm in the greatest diameter. The outer surface of the sponge 
is very slightly hispid, while the gastral surface is strongly hispid on account 
of the projecting apical rays of gastral qiiadriradiates. The osculum at 
the upper end of the body is circular in shape with a diameter of 2 mm 
and leads into the irregularly branched gastral cavity. The wall of the 
sponge is 3 mm thick in the middle parts of the body. 

The colour in alcohol is pale grey and the texture is rather hard. 

Structure (Text-fig. 20):—The canal system is of the leuconoid type. 
The flagellated chambers are either spherical or ovoid with a diameter of 
70-100/^ and are thickly packed in the chamber layer. 

The dermal skeleton is composed of triradiates, large oxea, and micr- 
oxea. The triradiates lie tangentially in a few layers and the large oxea 
occur sparcely and project to some extent from the dermal surface making 
nearly right angles with it. The microxea cover the dermal surface densely. 

The skeleton of the chamber layer is made up mainly of tubar tri¬ 
radiates which are arranged confusedly. The proximal parts of large oxea 
and the basal rays of the subgastral tri» and quadriradiates are also added 
to the skeleton. The walls of larger exhalant canals are lined by several 
quadriradiates with the apical rays projecting into the canals. 

The gastral skeleton consists of gastral quadriradiates and of paired 
rays of subgastral tri- and quadriradiates. The gastral quadriradiates are 
placed tangentially in several layers and their long apical rays project 
freely into the gastral cavity. 
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former kind of spicules run longitudinally and thus make a developed 
oscular fringe. 



€, quadriradiates of larger exhalant canal; d, subgastral quadriradiates; e, gastral quadri* 
radiates; f, large oxea; g, microxea. a-f x75, g x300. 

Spicules (Text-fig. 21) r—Dermal triradiates (a) slightly sagittal. Basal 
ray straight, tapering towards sharply pointed end, shorter than paired 
rays, 300-380//long and 45-54^ thick at base. Paired rays equal, nearly 
straight, 400-450/^ long and 45-54/^ thick at base. 
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Tubar triradiates (b) also slightly sagittal. Basal ray straight, shaiply 
ended, either nearly equal to or slightly shorter than paired rays, 360“ 
400/^ long and 22-33/^ thick at base. Paired rays equal, slightly curved 
forwards, 350-500long and 22-33/^ thick at base. 

Quadriradiates of larger exhalant canals (c) slightly sagittal. Basai ray 
straight, slightly longer than paired rays, 160”220/^ long and c\l)out bS/^ 
thick at base. Paired rays nearly equal, sharply pointed, long 

and 18/4 thick at base. Apical ray sharply pointed, slightly curved, 
shorter than facial rays, 70—90/^ long and about 15/4 thick at base. 

Subgastral triradiates are similar to quadriradiates of the same, only 
differing in the absence of apical ray. 

Subgastral quadriradiates fd) strongly sagittal. Basal ray straight, 
sharply pointed, longer than paired rays, 200-360/4 long and 16 20/4 
thick at base. Paired rays equal, widely divergent, 140-210/4 long and 
16-20/4 thick at base. ' Apical ray short, curved slightly, shorter and 
thinner than facial rays, about 80/4 long and 13-16/4 thick at base. 

Gastral quadriradiates (e) slightly sagittal. Basal ray straight, shorter 
than paired rays, 200—260/4 long and about 18/4 thick at base. Paired 
rays either nearly equal or unequab sharply pointed, widely divergent, 
220-280/4 long and 18/4 thick at base. Apical reiy nearly straight, very 
finely pointed, variable in length, 200-420/4 long and 15-18/4 thick at base. 

Quadriradiates of the oscular margin like the gastral quadriradiates 
but with wider oral angles. 

Large oxea (f) elongate spindle shaped, slightly curved, sharply pointed 
at both ends, 630/4^1.5 mm long and 45-60/4 thick in the thickest part. 

Microxea (g) nearly straight, sharply pointed at both ends, smooth in 
outline, about 85/4 long and 3/4 thick. 

Linear spicules of the oscular margin is straight, uniformly thick in 
the greater parts of their length except for the both ends, measuring up 
to 3 mm in length and about 5 - 8/4 in thickness. 

Locality: —Sakatahana, near the Seto Marine Biological Station. 

RemarksThis species closely resembles Urban’s Leucandra heathiP‘ 
in external form, but it may be easily distinguished from the latter by 
the spiculation. 

101. Leucandra impigra Tanita 
(PI. XVII, fig. 66; 

Leucandra impigra, Ta nita, 1942, pp. 50-52, PL 4, fig. 23, text-fig. 9. 

Leucandra heathi, Urban, 1905, p. 59, Pis. 8, 9. 
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Many specimens of this species exist in the collection which were 
obtained by the writer from four different localities of Owasi, Tanabe 
Bay, Izumo-Esumi, and Amakusa. Most of the specimens are solitary and 
vary from nearly oval to irregular in form. At the upper end of each 
individual, there is a circular osculum which is either nearly naked or 
surrounded by a very feebly developed collar. The dermal surface is 
highly hispid due to the large oxea projecting from it. 

The largest specimen (PL XVII, fig. 66) which was obtained in the 
neighbourhood of the Amakusa Marine Biological Station, measures 18 
mm in length and 7 mm in the greatest breadth. The osculum of this 
specimen is naked and circular in shape with a diameter of 2 mm. 

Previously known Distribution: —Kamakura and Enosima (Tanita). 

Localities : — Owasi, Mie Prefecture; Tanabe Bay, Wakayama Pre¬ 
fecture; Amakusa-Tomioka; Izumo-Esumi. 

Remarks: —The present species was described for the first time by the 
writer in 1942, using the specimens obtained from Kamakura and Enosima. 
This is, therefore, the second record of this species as found in the 
Japanese waters. 

This species is very closely related to Leucandra abratsho Hozawa, 
but may be easily distinguished from it by the presence of mjcroxea on 
both of dermal and gastral surfaces and by the difference in spiculation. 

102. Leucandra mediocanellata Hozawa 

Leucandra mediocanellata, Hozawa, pp. 53-56, PI. 4, fig. 7, toxt-fig. 9; Tanita, 1941, p. 
274, PI. 17, fig. 8. 

Only a single specimen in the collection is assigned to this species. 
It was obtained by the writer from the shore of Inubdmisaki. The sponge 
is rather small, being 4 mm in height, and shows a solitary individual which 
attaches by the base directly to the basal parts of some see-weed. The 
osculum at the upper end of the body is circular in shape and the dermal 
surface is hispid due to the projecting large oxea. 

Previously known Distribution :— Rikuzen-6sima (Hozawa) ; Onagawa 
Bay (Tanita). 

LocaZz^t/Inubomisaki, Tiba Prefecture. 

103. Leucandra mitsukurii Hozawa 
(PI. XVII, fig. 67), ' 

Leucandra mitsukurii, Hozawa, 1929, pp. 350-353, PL 8, figs. 50, 51, text-fig. 26; Tanita, 
1942, p. 55. 
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This species is represented by four specimens in the collection wliicb 
were obtained in the neighbourhood of the Amakusa Marine Biological 
Station. They are all alike in appearance. Each of the specimens shows 
a solitary person and is provided with an osculum at its upper end. 

The largest specimen (PL XVII, fig. 67) measures 15 mm in height 
and 12 mm in the greatest breadth. The dermal surface is uneven and 
hispid owing to the projecting oxea. 

The colour in spirit is white and the texture is firm. ' 

Previously known Distribution: —Misaki (Hozawa); Simoda (Ianita). 

Locality: — Tomioka, Kumamoto Prefecture. 

Remarks: —The present species was described for the first time in 1929 
by Hozawa and, afterwards, it was reported by the writer from Simoda. 
This is the third record on the occurrence of this species in Japan. 

104. Leucandra multituba Hozawa 

(PI. XVII, figs. 68, 69) 

Leucandra multituba^ Hozaw^a, 1929, pp. 365-367, PL 10, figs. 61, 62, text-fig. 31; Tanita, 
1942, p. 55, PL 4, fig. 25. 

Eight specimens of this species are contained in the collection. Of 
which, four were obtained from the shore of Sionomisaki, three were 
collected from the pearl oyster bed in Tanabe Bay, and the remaining 
one was secured in the neighbourhood of the Amakusa Marine Biological 
Station. 

The largest specimen (PL XVII, fig. 68) which came from Sionomisaki 
is a solitary person in the form of nearly ovoid, provided with an osculum 
at the upper end. It measures 17 ram in length and 12 mm in the greatest 
breadth. The osculum is circular and is surrounded by a well-developed 
collar with the height of 2 mm. The dermal surface is hispid owing to 
the projecting oxea. 

The colour in the preserved state varies from yellowish grey to dark 
grey and the texture is very firm. 

Previously known Distribution:-~T!A\sdki (HozAWA, Tanita); Simoda; 
Awa-Kominato (Tanita). 

Localities: — Sionomisaki; Tanabe Bay, Amakusa-Tomioka. 

Remarks: — This is the third report informing the occurrence of this 
species in Japanese waters. 

105. Leucandra nakamurai Tanita 

Leucandra nakamurai, Ta!nita, 1942, pp. 56-58, PL 4, fig, 26, text-fig. 11. 
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Distribution: — Awa-Kominato ; Simoda (Tanita). 

106. Leucandra paucispina Hozawa 

Leucandra paucispina, Hozawa, 1929, pp. 356-359, PL 9, figs. 55, 56, text-fig. 28, 
Distribution: —Okinose, Sagami Sea (Hozawa). 

107. Leucandra rigida Hozawa 
Leucandra rigida, Hozawa, 1940, pp. 44-46, PL 4, fig. 3, text-fig. 5. 

Distribution :—Wagu in Mie Prefecture (Hozawa). 

108. Leucandra sagamiana Hozawa 

Leucandra sagamiana, Hozawa, 1929, pp. 353-356, PI. 9, figs. 53, 54, text-fig. 27. 
Distribution: —Off Odawara, Sagami Sea, depth 171 meters (Hozawa). 

109. Leucandra sola Tanita 

Leucandra sola, Tanita, 1942, pp. 59-61, PL 4, fig. 28, text-fig. 12. 

Distribution: — Misaki (T Anita) . 

110. Leucandra solida Hozawa 

Leucandra solida, Hozawa, 1929, pp. 362-365, PL 10, figs. 59, 60, text-fig. 30. 
Distribution: — Misaki (H6zawa) . 

111. Leucandra spinosa Hozawa 

Leucandra spinosa, Hozawa, 1940, pp. 46-49, PL 4, fig. 4, text-fig. 6, 

Distribution: — Wagu in Mie Prefecture (Hozawa). 

112. Leucandra cerebrum Hozawa and Tanita 

Leucandra cerebrum, Hozawa and Tanita, 1941, pp. 426-429, text-figs. 5, 6. ,• 

Distribution :—Akkesi Bay, Hokkaido (H6zawa and Tanita). 

113. Leucandra dura H6zawa 
(PL XVIIt, figs. 70, 71) 

Leucandra dura, Hozawa, 1929, pp. 371-373, PI. 12, figs. 66-68, text-fig. 32; 1933, p. 15, 
PI. 1, fig. 7; Tanita, 1942, p. 47. ' 
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Several specimens contained in the collection are assigned to this 
species. Of these specimens, one was obtained by Dr. Sato in the 
neighbourhood of the Simoda Marine Biological Station, while the others 
were secured by the writer himself at the shore of Sionomisaki. 

The specimen which came from Simoda (PL XVlll, Jig. 70) represents 
a solitary individual of nearly oval form, more or less laterally <a)tn|)ross(‘d, 
and is provided with two naked oscula at the upper end. It measures 
9 mm in height and 10.5mm in the greatest breadth. 

The largest specimen (PI. XVIII, fig. 71) which was collected from a 
depth of about 4 meters off Sionomisaki, is of the shape of an irregularly 
rounded mass with a height of 25 mm and a maximum diameter of about 
24 mm. It has three oscula which are naked and elliptical in form, 
measuring 1.5-5mm in diameter. The dermal surface is folded and is 
harsh to touch. 

The colour of the specimens is white. The texture is compact and 
very firm. 

With respect to the internal structure and the spiculation, these 
specimens are exactly the same as those of the type specimen which was 
fully described by Hozawa. 

Previously known Distribution: — Misaki; off Omaezaki (Hozawa) ; 
Simoda (Tanita). 

Localities :— Simoda ; Sionomisaki, Wakayama Prefecture. 

114. Leucandra folita Hozawa 

Leucandra foUata, Hozawa, 1918, pp. 547^-549, PL 84, fig. 5, text-fig. 9; 1929, p. 370, PI. 

11, fig. 65; Tanita. 1942, p. 47, PI. 4, fig. 21. 

Distribution:—OE Osezaki, Kiusyu; off Niijitna; Doketsba and Oldnose 
in SagamiSea (H6zawa); off Hutamatiya, depth 15-20 fathoms ('Panita). 

115. Leucandra fragilis Hozawa 

Leucandra fragilis, Hozawa, 1940, pp. 51-53, PI. 4, fig. 6, text-fig. «. 

Distribution: —Wagu in Mie Prefecture (Hoz.awa). ‘ 

116. Leucandra ohshimai Tanita 

(PI. XVIII, fig. 72) 

Leucandra ohshimai Tanita, 1939, pp. 322-325, text-figs. 3. 4. 

Numerous specimens of this species were collected by the writer in 
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1940 in the neighbourhood of the Amakusa Maine Biological Station. 

They are all quite typical so far as the structure of their skeleton and 
the size of their spicules are concerned. There is, however, some variation 
in the external form. The larger specimens are colonies of several tubular 
individuals, while the smaller ones are solitary. One of the larger specimens 
is shown in PI. XVIII, fig. 72. 

The length of the specimens varies from 15 mm to 75 mm. The osculiim 
at the upper end of each tubular individual is naked and nearly circular in 
shape. Both dermal and gastral surfaces appear smooth to the naked eye. 

The colour in spirit is yellowish grey and the texture is rather rigid. 

With respect to the skeletal arrangement and the spiculations, these 
specimens at hand are identical with the type which was established by 
the writer, basing the description upon the materials came from Saseho. 

Previously known Distribution in Nagasaki Prefecture (Tanita). 

Locality :— Tomioka, Kumamoto Prefecture. 

Remarks: —This species was first described by the writer in 19H9, 
using three specimens obtained from Saseho. The species has hitherto 
been found only in Kiusyu. 

117. Leucandra onigaseana Hozawa 

Leucandra onigaseana, Hozawa, 1929, pp. 373-376, PL 12, figs. 69, 70, text-fig. 34. 

Distribution: —Onigase in Sagami Sea; Niijima (Hozawa). 

118. Leucandra pacifica Hozawa 

Leucandra pacifica, Hozawa, 1929, pp. 368-370, PL 10, figs. 63, 64-, toxt“fig, 32; Tanita, 
1942, p. 58, PL 4, fig. 27. 

DistributionDoketshdi in Sagami Sea (Hozawa); Mikomotojima ; 
Simasita; Misaki (Tanita). 

119. Leucandra tuba Hozawa 

Leucandra tuba, Hozawa, 1918, pp. 542-544, PL 84, fig. 3, text-fig. 7; 1929, p. 367. 

Distribution: —Near Okinosima, Tikuzen (Hozawa). 

120. Leucandra tuberculata Hozawa 
(PL XVIII, fig. 73, 74) 

Leucandra tuberculata, HdzAWA, 1929, pp. 342-344, PL 7, figs. 44, 45, text-fig. 23; Tanita, 
1942, p. 61, PL 4, fig. 29, 
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This species is represented by many specimens in the collection which 
were obtained from seven different localities. 

They are all solitary but vary in size, ranging from 3.5 mm to 15 mm 
in length. 

The largest specimen (PL XVIII, fig. 73) which was collected in the 
neighbourhood of the Amakusa Marine Biological Station, consists of a 
solitary individual of an oval shape, more or less laterally compressed and 
is provided with a circular osculum with a diameter of 2.3 mm. Ihe body 
is about 15mm high and is 12mm in the greatest breadth. Ihe dermal 
surface appears to be tuberculated on account of the projecting tufts of 
oxea. The colour in spirit is nearly white with faint brownish tint and 
the texture is hard and rather elastic. 

Previously known Distribution: — Misaki (Hozawa) ; Simoda ; Awa- 
Kominato (Tanita). 

Localities: —dnubomisaki, Tiba Prefecture; Toba Bay, Mie Prefecture; 
Tanabe Bay, Wakayama Prefecture; Tomioka, Kumamoto Prefecture; 
Mogi, Nagasaki Prefecture; Naha and Nago, Okinawa Prefecture. 

Remarks: —This species was already reported by Hozawa (1929) and 
by the writer (1942) as found in the seas of Kanto District. The present 
species seems to be widely distributed in Japan, being obtained from many 
localities as mentioned above: from Okinawa in the south to Kanto 
district in the north. 

The main characteristics of this species are the tuberculated dermal 
surface and the thick dermal skeleton, which is composed of many layers 
of large sagittal triradiates and which occupies l/S-l/S of the entire 
thickness of the body wall. 

121, Leucandra yuriagensis Hozawa 
Leumndra yuriagensis, Hozawa, 1933, pp. 16-19, PI. 1, %. 8, text-fig. 4. 

Distribution: —Off Yuriage in Miyagi Prefecture, depth 37 meters 
(Hozawa). 

122. Leucandra amakusana, n. sp. 

(PL XVIII, fig. 75; Text-figs. 22, 23) 

This new species is based upon six specimens contained in the collec¬ 
tion. They were obtained by the writer in the neighbourhood of the 
Amakusa Marine Biological Station in March of 1940. 

The specimens are all solitary but are variable in shape from nearly 
oval to strongly laterally compressed elongated tubular form. 
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The largest specimen (PL XVIII, fig. 75) which has served as the type 
of this new species is of an oval form with a naked osciilum at its upper 
end. It is 8 mm high and 12 mm broad. The osculum is elliptical in 
shape with the longer diameter of 3 mm and the shorter of 1.5 mm and 
has no fringe. The dermal surface is nearly smooth without any projecting 
oxea and the gastral also seems nearly so to the naked eye, but is per¬ 
forated by several large exhalant apertures. The sponge wall measures 
4 mm thick in the middle part of the body. 

The colour of the specimen in the preserved state is white and the 
texture is hard. 

Structure (Text-fig. 22):—The canal system is of the leuconoid type. 



Text-fig. 22. Leumndra amakusanat n. sp. Part of a cross-section. X60. 
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The flagellated chambers are either spherical or nearly so in shape, 
measuring 70-120/^ in diameter and are densely arranged in the chamber 
layer. 

The dermal skeleton consists only of triradiates which are tangentially 
arranged in a few layers. The skeleton of the chamber layer is composed 
of numerous large tubar triradiates which are densely set together. The 
gastral skeleton is thinner than the dermal, being made up of two or 
three layei's of tangentially placed gastral tri- and quadriradiates. The 
gastral quadriradiates are smaller in number in comparison with the tri¬ 
radiates of the same and the short apical rays project into the gastral 
cavity. ‘ . 

Spicules (Text-fig. 23):—.Dermal triradiates (a) sagittal but all the rays 
are of equal length and are equally sharply pointed. Basal ray straight, 
while the paired rays curved forwards, 370-425/^ long and !0“ 50/-< thick 
at base. 
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Tubar triradiates (b) also sagittal and similar to dermal triradiates in 
shape, but larger and stouter than the latter. Rays measure 430-580/^ 
in length and 45-55/^ in thickness at base. 

Gastral triradiates (c) sagittal. Basal ray straight, tapering towards 
sharp point, slightly shorter than paired rays, 180-260/>« long and 13-26/^ 
thick at base. Paired rays nearly equal, either straight or slightly curved 
forwards, 200-320/^ long and 13-26/^ thick at base. 

Gastral quadriradiates (d) nearly similar to gastral triradiates, differing 
only in the presence of apical ray. Apical ray short, sharply pointed, 
curved oralwards, 40-60/^ long and about 18/>« thick at base. 

Locality :— Tomioka, Kumamoto Prefecture. 

Remarks :—As mentioned above, the skeleton of this species is composed 
mainly of triradiates, and the quadriradiates are very small in number. 
In this point, this species is very closely related to Leucandra he 7 itscheJii 
BRj^NDSTED^^i but it may be easily distinguished by the dimensions of a\\ 
kinds of spicules, by the shape of gastral radiates, and by the absence 
of sLibdermal cavities. 

123. Leucandra consolida, n. sp. 

(PL XVni, fig. 76; Text-figs. 24, 25) 

This new species is based upon two specimens contained in the collec¬ 
tion. They were secured by the writer himself in August of 1940 from 
the shore of Naha Bay, Okinawa Prefecture. 

The writer has selected the larger specimen (PL XVIII, fig. 76), on 
which the further descriptions are to be based. The sponge consists of 
a solitary individual of irregularly massive form, strongly laterally com¬ 
pressed, and is attached by means of its base to the foreign object directly. 
It measures 12 mm in height, about 20 mm in the greatest breadth, and 
9 mm in thickness. The osculum at the upper end of the body is circular 
in shape with a diameter of 2.5 mm and is surrounded by a very feebly 
developed collar. The dermal surface is not hispid without any projecting 
oxea but is uneven. The gastral cavity is relatively narrow and branches 
irregularly. The surface of the gastral cavity is perforated by the opening 
of large exhalant canals of nearly circular shape with a diameter of 1 mm. 
The sponge wall measures about 5 mm thick in the thickest parts. 

The colour in spirit is white and the texture is very hard. 

Structure (Text-fi g. 24):—The canal system is of the leuconoid type. 

Leucandra hentschelii, BRjjiNDSTED, 1928, pp. 40-41, fig. 31, 
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The flagellated chambers are nearly spherical in shape with a diameter 
of 35-60/^ and are densely packed in the chamber layer. 

The dermal skeleton is rather thin, composed of a few layers of tan¬ 
gentially arranged triradiates. The skeleton of the chamber layer is made 
up of large tubar triradiates which are thickly and irregularly sol together. 
The gastral skeleton is also thin and consists of the gastral tri- and (fuadri- 



Text-fig. 24. Leucandra consolida, n. sp. Part of a cross-section. X60. 


radiates which are placed in a few layers tangentially. The short apical 
rays of the gastral quadriradiates are projected into the gastral cavity. 
The gastral skeleton continues into the oscular collar and is modified near 
the oscular rim. Near the rim the quadriradiates almost disappear and 
the paired rays of the gastral triradiates become much more divergent 
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Spicules (Text-fig. 25):— Dermal triradiates (a) slightly sagittal but 
nearly eqoiradiates. Basal ray straight, tapering towards sharp point, 
240-350/^ long and 20-25thick at base. Paired rays equal and usually 
curved backwards near the sharp ends. 

Triradiates of chamber layer (b) large, stout, and slightly sagittal 



Basal ray straight, sharply ended, slightly shorter than paired rays, 550-- 
720/^ long and 60-86thick at base. Paired rays equal, nearly straight, 
590-740 long and 60-86 thick at base. 

Gastral triradiates (c) also sagittal Basal ray straight, slightly longer 
than paired rays, 250-300/-< long and 15-18/^ thick at base. Paired rays 
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equal, sharply pointed, slightly curved forwards, 220-“270/^ long and IB¬ 
IS/^ thick at base. 

Gastral qiiadriradiates (d) like the gastral triradiates, only differing in 
the presence of short apical ray. Apical ray straight, sharply pointed, 
shorter and thinner than facial rays, about 80/^ long and 14/^ thick at base. 

Triradiates of oscular margin (e) strongly sagittal. Basal ray straight, 
tapering towards sharply pointed end, shorter than paired rays, IdO 200/^ 
long and 16-20/^ thick at base. Paired rays equal, curved forwards, 
widely divergent, 200-305/-^ long and 16-22/^ thick at base. 

Locality: —Naha, Okinawa Prefecture. 

Remarks: — This species bears a marked resemblance to Leucandra 
pumila (Bowerbank)^^ but it differs from the lather in the following 
several characteristics: 1) the spicules of the dermal cortex are of only 
one kind, 2) tubar triradiates of this species are always sagittal 3) sub- 
gastral radiates absent, and 4) gastral radiates of this species are smaller 
than those of Bowerbank's species. 

124. Leucandra glabra Hozawa 

Leucandra glabra^ Hozawa, 1940, pp. 49-51, PI. 4, fig. 5, text-fig. 7. 

Distribution: —Wagu in Mie Prefecture (Hozawa). 

Remarks: —This species was first described by Hozawa, using a single 
specimen obtained from Wagu by means of a coraldredge. The most 
remarkable feature of this species consists in the presence of irregular 
spicules at the oscular margin. 

125. Leucandra okinoseana hlozAWA 

Leucandra okinoseana, Hozawa, 1929, pp. 376- 378, PI. 12, figs. 71, 72, toxt-fig. 35. 

Distribution: —Okinose in Sagami Sea (Hozawa). 

126. Leucandra palaoensis, n. sp. 

(PL XVIII, fig, 77; Text-fig. 26, 27) 

There are eight specimens of this new species in the collection which 
were obtained from Palao, the Caroline Islands. They are either solitary 
or colonial. 

One of the larger specimen (Pi. XVIII, fig. 77) on which the further 
descriptions are based, forms a rather simply branched colony, consisting 


Leucandra pumila, Bowerbank, 1866, p, 41. 
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of three tubular individuals. It grows vertically upwards, being attached 
directly to the substratum by means of its base. It measures 23 mm in 
height and 14 mm in breadth. The dermal surface of the body is smooth 
without any projecting oxea and the gastral appears also smooth to the 
naked eye. The sponge wall is comparatively thin being about Emm 
thick in the middle parts of the body and gradually becoming thinner 
towards the osculum. The osculum at the upper end of the individual is 
nearly elliptical in shape, measuring 4 mm long and 1.5 mm wide, and is 
surrounded by a very feebly developed collar. 

The colour in alcohol is rusty yellow and the texture is firm. 

Structure (Text-fig, 26) :— The canal system is of the leuconoicl type. 
The flagellated chamber are spherical or nearly so with a diameter of 80- 
130/^ and are set rather thickly in the chamber layer. 



Text-fig. 26, Leucandra palaoensis, n. sp. Part of a cross-section. x60. 

The dermal skeleton is composed of triradiates which are placed almost 
without regard to the orientation save fo!r the tangential disposition. The 
skeleton of chamber layer is made up of large tubar triradiates and of 
the centrifugal basal rays of s'ubgastral triradiates. 

The gastral skeleton is thinner than the dermal, consisting of a few 
layers of gastral tri- and quadriradiates and of the paired rays of sub- 
gastral triradiates. 

The skeleton of the oscular margin is a close interlacement of triradiates 
and quadriradiates, both having paired rays very widely divergent and the 
basal rays downwardly directed. 
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Spicules (Text'fig. 27):—Dermal triradiates (a) slightly sagittal. Basal 
ray straight, tapering towards the sharply pointed end, 280^41-0/^ long 
and 23-35/i thick at base. Paired rays equal, more or less curved for¬ 
wards, slightly shorter than basal ray, 250-400long and 23-35/^ thick 
at base. 



radiates; f, triradiates of oscular margin. All X 60. 

Tubar triradiates (b) sagittal and very large. All rays stout, more or 
less uneven in outline, equally thick being 65-90/^ at base. Basal ray 
straight, much shorter than paired rays being 310-470/^ long. Paired rays 
either equal or unequal, tapering towards sharp end being 720-1170long. 

Subgastral triradiates (c) strongly sagittal. Basal ray straight, sharply 
pointed, much longer than paired rays, 430-600long and 33-55thick 
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at base. Paired rays nearly equal, divergent widely, straight or slightly 
curved backwards, 290-450/^ long and 33-55/^ thick at base. 

Gastral triradiates (d) slightly sagittal and rays slender. Basal ray 
straight, sharply ended, 210-240/^ long and 14”20/^ thick at base. Paired 
rays nearly equal, slightly curved forwards, 210-300/^ long and 14-20/-« 
thick at base. 

Gastral quadriradiates (e) exactly similar to the gastral triradiates, ex¬ 
cept for the presence of apical ray. Apical ray slightly curved, sharply 
pointed, shorter and thinner than facial rays, 40-70/^ long and about 10/i 
thick at base. 

Triradiates of oscular margin (f) strongly sagittal. Basal ray straight, 
tapering towards sharply pointed end, 200-260/^ long and ]5-“20/^ thick 
at base. Paired rays equal, nearly straight, widely divergent, 220-285/^ 
long and 15-22/^ thick at base. 

Quadriradiates of oscular margin similar to the triradiates of the same, 
only differing in the presence of rudimental apical ray. 

Locality: —Palao, Caroline Islands. 

Remarks:—This species belongs to the Section 1) of the genus Leucandra 
without any kinds of oxea, but it seems to be quite distinct from any of 
the hitherto known species in the Section. It is remarkable for the presence 
of well-developed subgastral triradiates and of large tubar triradiates. 

Genus Leucopsila Dendy and Row (1913) 

Diagnosis Canal system leuconoid. Skeleton of the chamber layer composed almost 
exclusively of irregularly scattered colossal quadriradiates. Gastral cortex 
well developed, but without Jiny radiate spicules, the whole of the gastral 
skeleton being formed of a dense layer of microxea. 

127. Leucopsila stylifera (0. Schmidt) 

Leuconia stylifera^ O. Schmidt, 1870, p. 78, PL 2, fig. 24 

Leucandra stylifera^ Haeckel, 1872, p. 225, PL »33, fig. 4, PL 40, fig. 11. 

Leucopsila stylifera, Dendy and Row, 1913, p. 776; Hozawa, 1918, pp. 654-556. PL 85, 
figs. 15, 16; 1929, p. 379. 

Distribution: — Greenland (O. Schmidt, Haeckel) ; off Cape Monati, 
Bering Island, Comandorski Islands (Hozawa). In Japan —OH Cape 
Rollin, Simushir Island (Hozawa). 

Genus Leucyssa Haeckel (1872) emend. 

Diagnosis: —Canal system leuconoid. Skeleton entirely composed of smooth oxea. 
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128. Leucyssa spongilla Haeckel 

Leucyssa spongilla^ Haeckel, 1872, pp. 137-138, PL 25, figs. 11'-13; Hozawa, 1929, p. 379, 

Distribution :—Coast of Japan (Haeckel). 

Remarks :— This very interesting species was hitherto <>l)scrved by 
Haeckel only. None of the specimens of this species has been obtained 
by the writer in the collections made from the various localities in the 
Japanese waters. 


H. Family Amphoriscidae Dendy 

Diagnosis: —Flagellate chambers ranging from elongated and radially arranged to small, 
spherical and irregularly scattered. With a distinct dermal cortex supported 
by a skeleton of tangentially placed radiates to which oxoa may be added. 

' Some or all of the dermal radiates with' large apical rays, which project 
inwards through the chamber layer to a greater or less extent, and form 
the principal part of its skeleton. No articulate tubar Hk<detc)n, but some¬ 
times, in the leuconoid forms, a confused skeleton of quadriradiates in the 
chamber layer. Nuclei of collared cells probably always apical 


Genus Leucilla Haeckel (1872) emend. 

Diagnosis: — Canal system sylleibid or leuconoid. Skeleton of the chamber layer typically 
composed of the centripetally and centrifugally directed apical rays of sub« 
dermal and subgastral quadriradiates, but subgastral sagittal triradiates and 
confused chamber-layer quadriradiates may be present, while the subgastral 
quadriradiates, may be absent. 

129. Leucilla hirsute Tanita 

Leucilla hirsuta, Tanita, 1942, pp. 62-65, PI. 4, fig. 30, text-fig. 13. 

Distribution :— Awa-Kominato (T ANITA)* 

Remarks:-"The most conspicuous feature of this species exists in the 
presence of both large oxea and microxea. 

130. Leucilla minuta Tanita 

Leucilla minuta, Tanita, 1941, pp, 4-7, PL 1, figs. 5, text-fig. 1, 2. 

DistributionMntu Bay (Tanita). 

I. Family Lelapiidae Dendy and Row 

Diagnosis:--- Canal system presumably always leuconoid. Skeleton of the chamber layer 
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containing fibres or bundles of modified sagittal triradiates placed side by 
side, but not cemented together. Nuclei of collared cells (presumably al¬ 
ways) apical 


Genus Lelapia Gray (1867) 

Diagnosis :— Skeleton of the chamber layer composed of large scattered oxea and loose 
fibres of tuning-fork spicules. Dermal skeleton of tangential triradiates and 
microxea. Gastral skeleton of tangential triradiates and quadriradiates. 


131. Lelapia nipponica Hara 

Lelapia nipponica^ Hara, 1894, pp. 359-370, PL 8, figs. 1-13; PIozawa, 1929, p. 379. 

Pamlelapia nipponica^ Hozawa, 1923, pp. 185-188, figs. 1-3. 

Distribution :—Sagami Sea (Hara, Hozawa), 

Remarks :—This interesting species was first described by Hara in 1894, 
basing the description upon the specimens obtained from the Sagami Sea. 
Afterwards it was fully reported by Hozawa in 1923, dealing with the 
material also secured from the Sagami Sea. 

III. DISTRIBUTION OF CALCAREA IN JAPAN 

With the purpose of studying the local distribution of the calcareous 
sponges in Japan, the Japanese waters are divided into ten divisions, 
according to their geographical situation, as follows: 


L Hokkaido and Karahuto. Station No. 1^5. 

II. Tohoku District (Pacific side).Station No. 6-15. 

III. Kanto District and its adjacent Localities . .Station No. 16--27. 

IV. Kii Peninsula.Station No, 28““34, 

V. Sikoku District . .... .Station No. 35“-43, 

VI. Kiusyu District.Station No. 44-53. 

VIL Sanin District .. Station No. 54“"60. 

IIIV. Hokuriku and 6u District.Station No, 61-69. 

XL Okinawa District ....Station No, 70-71. 

X. Caroline Islands . .Station No. 72. 


The localities included in each division and the number of species 
obtained there are shown in the following Table III. 
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Table III. Localities and the number of species obtained. 



Locality 

Nos. of 

Nos. of 

Nos. of 

No. 

Families 

(JcnKU'a 

S()eci(*s 

1. 

Off Cape Patience, Saghalin. 

1 

1 

1 

2. 

Simusliir Island, Kuriles. 

2 

4 

4 , 

3. 

Nemuro, Hokkaidd. 

1 

1 

1 

4. 

Akkesi Bay, Ditto. 

2 

3 

3 

5. 

Hakodate, Ditto. 

1 

1 

1 

Total Numbers of Calcarea found in Hokkaidd and 

3 

8 

9 

Karahuto . 

6. 

Mutu Bay, Aomori Prefecture, 

4 

4 

6 

7. 

Hatinohe, Ditto. 

1 

1 , 


8. 

Off Kuji, Iwate Prefecture. 

2 

2 

2 

9. 

Off Hudai, Ditto. 

1 

1 

1 

10. 

Miyako Bay, Ditto. 

1 

t, 

1 

11. 

Kesennuma Bay, Miyagi Prefecture. 

3 

3 

7 

12. 

Onagawa Bay, Ditto. 

4 

4 

19 

13. 

Matusima Bay, Ditto. 

3 

3 

(> 

14. 

Off Yuri age, Ditto. 

1 

1 

1 

15. 

Sioyazaki, Hukusima Prefecture. 

2 

2 

2 

Total Nos. of Calcarea found in Tohoku District 

5 


30 

16. . 

Inubdmisaki, Tiba Prefecture. 

1 

1 

2 

17. 

Awa>Kominato, Ditto. 

5 ! 

6 

15 

18. 

Tateyama & Sunosaki, Ditto. 


B 

, 21 

19. 

Misaki, Kanagav^a Prefecture. 

5 

9 

34 

20. 

Kamakura & Enosima, Ditto. 

5 

5 

8 

21. 

Odawara, Ditto. 

3 

3 

4 

22. 

Izu-Osima, Tokyo Prefecture. 

1 

1 

1 

23. 

Izu-Niijima, Ditto. 

1 

1 

2 

24. 

Simoda, Simoka Prefecture. 

4 

5 

19 

25. 

Mikomotojima, Ditto, 

1 

1 

1 

26. 

Enoura, Ditto. 

1 

2 

3 

27. 

Omaezaki, Ditto. 

1 ! 

1 

1 

Tota 

[ Nos. of Calcarea found in Kant6 District 

7 


62 

28. 

Toba Bay, Mie Prefecture. 

4 

6 

17 

29. 

Wagu, Ditto. 

4 

5 

10 

30. 

Ago Bay & Hamajima, Ditto. 

4 

4 

12 

31. 

Owasi, Ditto. 

4 

5 

13 

32. 

Sionomisaki, Wakayama Prefecture. 

3 

3 

7 

33. 

Tanabe Bay, Ditto. 

4 

i 5 

15 

34. 

Kata, Ditto. 

^ 3 


5 

Total Nos. of Calcarea found in Kii Peninsula 

4 

9 

46 
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35. 

Kannoura, K6ti Prefecture. 

2 

2 

2 

36. 

! Mimas® & Usa, Ditto, 

2 

2 

5 

37. 

; Kamikawaguti, Ditto. 

1 

1 

2 

38, 

i Tatugusi, Ditto. 

2 

2 

3 

39. 

Sukumo'Osima, Ditto. 

1 2 

2 

5 

40. 

Hirayama & Uwajima, Ehime Prefecture. 

2 

2 

4 

41. 

i Yahatahama, Ditto. 

2 

2 

2 

42. 

Takahama, Ditto. 

3 

3 

4 

43. 

1 Onomiti, Okayama Prefecture- 

1 

1 

1 

Total Nos. of Calcarea found in Sikoku District 

1 4 

6 

15 

44. 

Hososima, Miyazaki Prefecture. 

4 

5 

6 

45. 

Aosima & Utimi, Ditto. 

3 

3 

6 

46. 

Kagosima Bay, Kagosima Prefecture. 

3 

5 

8 

47. 

Tikurajima, Ditto. 

1 

1 

1 

48. 

Kosikijima, Ditto. 

3 

3 

3 

49. 

Tomioka, Kumamoto Prefecture. 

4 

6 

24 

50. 

Mogi, Nagasaki Prefecture. 

4 

4 

8 

51. 

Osezaki, Ditto. 

1 

1 

1 

52. 

Saseho, Ditto. 

2 

2 

2 

53. 

Okinosima, Hukuoka Prefecture. 

1 

1 

1 

Total Nos. of Calcarea found in Kiusyu District 

5 

10 

42 

54. 

Senzaki, Yamaguti Prefecture. 

3 

3 

3 

55. 

Hamada, Simane Prefecture. 

4 

4 

5 

56. 

Yunotu, Ditto. 

2 

2 

2" 

57. 

Hinomisaki, Ditto. 

2 

2 

2 

58. 

Kagamura & Esumi, Ditto. 

4 

6 

13 

59. 

Tuiyama Bay, Hy6go Prefecture. 

' 2 

2 

' 4 

60. 

Hamasaka, Ditto. 

2 

1 ^ 

3 

' Total Nos. of Calcarea found in Sanin District | 

4 

! 6 

17 

61. 

Wakasa-Takahama, Hukui Prefecture. 

4 

4 

9 

62. 

Wajima, Isikawa Prefecture. 

3 


5 

63. 

Notojima, Ditto. 

1 

1 

1 

64. 

Sado-Aikawa, Niigata Prefecture. 

3 

3 

4 

65. 

Sado-Ry6tu, Ditto. 

1 

1 

1 

66. 

Tappizaki, Ditto. 

1 

1 

1 

67. 

Nezugaseki, Yamagata Prefecture. 

1 

1 

2 

68. 

Kamo, Ditto. 

1 

1 

2 

69. 

Tutiyazaki, Akita Prefecture. 

1 

1 

1 

Total Nos, of Calcarea found in Hokuriku & Ou District | 

4 

6 


70. 

Nago, Okinawa Prefecture. 

1 

, 1 

1 

71. 

Naha, Ditto. 

6 

7 

14 

Total Nos. of Calcarea found in Okinawa District. | 

6 

7 

14 

72. 

Palao, Caroline Islands. 

3 

4 

5 
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From the table III, mentioned above, it seems to be clear that, as it 
might be expected, the number of species of Calcarea obtained from the 
Japanese coast of the Japan Sea is distinctly smaller than that of the 
Pacific coast of Japan. And, if the table is examined more precisely it 
may be also found that Kanto District seems to be the richest of the same 
group of sponges while the Caroline Islands are the poorest and, more¬ 
over, that the number of species secured from Sikoku District is smaller 
than that from Kiusyu, in spite of the fact that the former is placed 
geographically nearer to Honsyu where the fauna of Calcarea is very rich. 
Such peculiarities may be understood when we think that the fauna of 
Calcarea of Kanto and Kiusyu District were explored more fully than 
that of Sikoku District and of the Caroline Islands. When a number of 
researches are made in future of the fauna of Sikoku and of the Caroline 
Islands, it may be expected that such a marked difference in the richness 
of the fauna mentioned above will be greatly obliterated. 

A. Horizontal Distribution 


I. Homocoelidae 

Thirty species of Homocoelidae have been reported from Japan till the 
present time. Of the said thirty species, l5 are proper to Japan, 5 are 
cosmopolitan, and the remaining 10 are common with Australia and other 
regions. Of the members of Homocoelidae found along the coasts of Japan, 
the greater was obtained from the Pacific side of Honsyu. They are 25 
in all, complying with nearly 5/6 of Homocoelidae found in Japan. This 
may possibly due to the fact that the Pacific side of Honsyu is often 
visited by collectors and thus the fauna is possibly better known than 
that of any other areas of Japan. 

From Hokkaido and Karahuto, on the other hand, no species has 
hitherto been reported. From the Caroline Islands and Okinawa, only a 
few species were reported. When more collections have been made, the 
number of species may then be greatly increased. 

Numerous specimens of Leucosolenia stipitata were obtained from 
various localities; from Okinawa in the south to the Onagawa Bay in 
the north. This species may be one of the commonest sponges to be 
found not noly in Japan but also in the world. This species, however, 
was reported hitherto only from Australia and Japan. This may be proba¬ 
bly due to the fact that the sponge is small and is difficult to find it 
easily. When more careful collections have been done, the distribution 
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of this species may then become more clear and thus it may become one 
of the cosmopolitan species. 

Except for the cosmopolitan species, Leucosolenia izuensis, L. laxa, 
and L, gardineri have the widest distribution in the Japanese waters, being 
obtained from almost everywhere along the coasts of Japan, namely, from 
Tohokii District in the north to Okinawa or Kiusyu in the south. 

Three species, Leucosolenia depressa^ L, atlantica, and Dendya triradiata, 
were found only in Okinawa. The former two species were reported till 
the present time from other regions too, but judging from the distributions, 
they seem to be tropical form. 

Leucosolenia mutsu has also the wide distribution in Japan, but it is 
rather common in the northern parts of Honsyu. 


Table IV. The table showing the members of the family 
Homocoelidae found in Japan, together with their geo¬ 
graphical and bathymetric distributions. 



Honsyu 

Sikoku 

Kiusyu 

Okinawa 

Palao 

Further distributions 

Bathymetric 
distribution 
in fathoms 

Pacific 

side 

§ 

S- a 
rt «y 

Leucosolenia amitsbo 

+ 







50-400 

L. atlantica 





4" 


Cape Verde Is. 

Littoral-20 

L. australis 

+ 


4- 




Observatory Bay 

Sublittoral- 

L. hlanca 

+ 


4- 




Cosmopolitan 

Sublittoral- 

L, canariensis 

+ 

+ 



+ 

+ 

Cosmopolitan 

Sublittoral~70 

L. clathrata 

+ 






Australia, 

New Zealand 

unknown 

L, coriacea 

+ 

+ 


4- 

4- 


Cosmopolitan 

Littoral 

L. depressa 





4- 


New Zealand 

Sublittoral 

L, eleanor 



4- 




California 

Littoral 

L. gardineri 

4- 



4- 

+ 


Chagos Archipelago 

T-iT 

, L, izuensis 

+ 



4- 




Littoral 

L. japonica 

+ 







unknown 

L. ka'goshimensis 

+ 



4- 




70-100 

L. laxa 

+ 

4- 


4- 



New Zealand 

Littoral 

L. minuta 

+ 







Littoral 

L. mollis 

+ 







2- 

L. mutsu 

4- 

4- 






Littoral- 

L. primordialis 

+ 

4- 


+ 

+ 


CosHfiopolitan 

Sublittoral- 

L. protogenes 

4- 


4- 

4- 



Cosmopolitan 

Sublittoral- 

L. reticulum 

4- 






Europe 

Sublittoral- 
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L. sagamiana 

+ 


■- 





91) 

L. serica 

i + 








L. soyo 

-f 

4- 






80 

... ' ' 

L. stipitata 

+ 

+ 

■f 

i 

+ 

4" 


Probably 

Cosmopolitan 

littoral‘ 

L. tenera 

4- 



4- 




fittoral“"t 

L. ventosa 

4- 







unknown 

L. wilsoni 

4- 






Australia 

Littoral 

Dendya quadripodifera 

+ 







\4(rTo() 

D. triradiata 





4- 



Sublittoral 


11. Sycettidae 

As in the case of Homocoelidae, the most of the members of Sycettidae 
were secured in Honsyu. This may also be explained that in this region 
the collections have been done more fully than in any other districts. 

Among the members of Sycettidae the following species are rather 
common along the coasts of Japan: Sycon coronatum, S. luteolum, S, mif>aki- 
ensi^, S. okadai, and S. rotundum. Especially Sycon okadai is the richest, 
being obtained in a great number everywhere, from Kiusyu in the south 
to Kesennuma in the north. This species is found especially abundant in 
the calm bay where it is suitable for* the oyster or pearl oyster culture, 
such as Sado-Ryotu, Mangokuura, Kesennuma Bay, Ago Bay, and Toba 
Bay. 

Sycon coronatum and 5. rotundum are found mainly in the littoral zone, 
attaching to the underside of some rocks. 

Sycon simushirensis is the representative from the cold water. On the 
other hand, S. satsumensis, S. globulatum, and S. ensiferum may be said 
to be tropical, being obtained from the seas where the climate is warm. 


Table V. The table showing the members of the family 
Sycettidae found in Japan, together with their geo¬ 
graphical and bathymetric distributions. 



Hokkaidd 

Honsy^ | 

Sikoku 

Kiusyu 

Okinawa 

o 

Further 

distribution 

Bathymetric 
distribution 
in fathoms 

50 ^ 

Pacific 

side 

Japan 
Sea side 

Sycetta conifera 





4- 

1 

1 


Adria|:ic Sea 

Sycetta quadriradiata 


+ 



+ 


1 



Sycon album 


+ 







unkown 

Sycon calcar-avis 


+ 








Sycon ciliatum 


4- 






Cosmopolitan 

Sublittoral 
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Sycon coronatum 


+ 


4 

4 



Cosmopolitan 

Littoral- 

Sycon cylindricum 


+ 







Sublittoral 

Sycon digitiformis 


4- 







180 

Sycon ensiferurn 






4 


Australia 

Sublittoral 

Sycon globulatum 





4 




unknown 

Sycon lendenfeldi 


+ 



+ 



Australia 

Sublittoral 

Sycon luteolum 


4- 

+ 


4 




Subhttoral 

Sycon matsushimense 


4- 

+ 






Littoral 

Sycon rnisakiensis 


4- 


4 

4 




Sublittoral 

Sycon munduLum 


4- 

4- 





Canada 

3-60 

Sycon okadai 


4- 

4 

4 

4 




Subhttoral 

Sycon ornatum 

I 

1 



4 



New Zealand 

Sublittoial 

Sycon plumosum 







4 


unknown 

Sycon pulchrum 





4 




100 

Sycon raphanus 


+ 






Cosmopolitan 

unknown 

Sycon rotundum 


+ 

4 

4 

4 




Sublittoral 

Sycon satsumensis 





4 




unknown 

Sycon simtishirensis 


+ 







5- 

Sycon uragamii 


4- 







Sublittoral 

Sycon yatsui 


+ 







unknown 


III. Heteropiidae 

Except for a single species of Grantessa intusarticulata^ all the members 
of the Heteropiidae found in Japan are proper to the Japanese waters. 
Of which, Grantessa mitsuknrii, Heteropia striata, and Vosmaeropsis macu- 
lata are very common along the coasts of Japan. 

Grantessa intusarticulata which was reported by several foreign investi¬ 
gators from Australia and New Zealand, seems also to be widely distributed 
along the coasts of Japan, though it was reported only from the shores 
of Hoiisyu till the present time. 

Grantessa nemurensis, Heteropia medioarticulata, and Vosmaeropsis 
sasakii are the'representatives from the cold water, being found only in 
Hokkaido and Kurile. On the contrary, there are no species which found 
only in the tropical sea. 

From the Caroline Islands, no species which belongs to Heteropiidae 
has even been reported, and the reasons for this may due to the fact 
that the survey has not been thoroughly executed hitherto in the region, 
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Table VI. The table showing the members of the family Heteropiidae 
found in Japan, together with their geographical and 
bathymetric distributions. 


1 

Hokkaido 

Pacific 
side i 

Japan jw 
Sea side! 

Sikoku 

Kiusyu 

Okinawa 

Further 

distribution j 

HatbynK'iric 
<listrihu(ion 
ill fathoms 

unkown 

Grantessa nemurensis 







G. s-himeji 


+ 






Suhlittorai-' 

G, shimoda 


+ 



+ 



G. intusarticulata 


4- 

+ 




Australia, 

New Zealand 

Sublittorab 

I 

G. mitsukurii 


+ 

+ 

i 4- 

4* 



Sublittoral- 

G. bifida 


1 + 

1 





unknown 

‘G. ampullae 



1 4- 





unknown 

G. has papillata 


+ 

1 

' 




unknown 

G. parva 


4- 






20 

Heteropia striata 


4* 

+ 


+ 



[ Sublittoral- 

H, medioarticulata 

+■ 




1 

1 



unknown 

Amphiute ijimai 


+ 






unknown 

Vosmaeropsis japonica 


+ 

4- 





Sublittoral*" 

V, grisea 


j 


+ 

^4- 



Sublittoral ? 

V. spinosa \ 





4- 



! Littoral 

V. maculata 


4- 

+ 

4- 

+ 

4* 


Sublittoral ~ 

V. sasakii 








22 


IV. Grantiidae 

Most of the members of Grantiidae are proper to Japan as in the 
case of Heteropiidae. 

Grantia uchidai, Leucandra cerebrum, and L kurikmu are found in 
Hokkaido only and thus they may be cold water forms, while leMcandra 
kcigoshimefisis, L* ohshimcii, tuba, Grufitiu hard, and G» Htylutu are 
secured from the sea of Kiusyu where the climate is mild. 

Leucandra abratsbo and L. tuberculata seem to be widely distributed 
in the Japanese waters. Especially the former is one of the commonest 
Calcarea to be met with on the shores of Honsyu, Sikoku," and Kiusyu. 
It is found chiefly on the rocks where the water current is strong. 
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Table VII. The table showing the members of the family Grantiidae 
found in Japan, together with their geographical and 
bathymetric distributions. 



Hokkaido 

Pacific 
side o 

Japan 

Sea side' 

Sikoku 

P 

s 

Okinawa 

Palao 

Further 

distribution 

Bathymetric 
distribution 
in fathoms 

Gra n Ha harai 





+ 




50 

G. kujiensis 


+ 







80 

G. nipponica 

+ 


4- 






130-230 . 

G. uchidai 

-f 








unknown 

G. cupla 


+C?) 







unknown 

G. glabra 



4" 






82 

G. stylata 





4- 




50 

Paragrantia waguensis 









unknown 

Vte armata 


+ 



4* 




100-286 

U, pedunculata 


4- 







60-1,00 

Achramorpha diomediae 

+ 








230 

A^mmixilla torresi 







4 


Snblittoral ? 

Leucandra hozawai 


-f 







Sublittoral 10 

L. kagnshimensis 





4- 




50 

1^. kurilensis 

4- 








230 

L. magna 


4* 







100-200 

L. odawarensis 


4- 







90 

L. tomentosa 


4- 







Littoral ”8 

L. tropica 







4 


Sublittoral? 

L. valida 


4- 






Canada 

5-20 

,L. vermiformis 


4* 







8 

L, abratsbo 


4- 

4- 

"‘4- 

4- 




Sublittoral- 

L. globosa 


+ 







unknown 

L. impigra 


4- 

4- 


4- 



1 

Sublittoral 

h. mediocanellata 


+ 







Sublittoral 

L. mitsukurii 


4- 



4- 



1 

Sublittoral 

L, multituba i 


4* 







Sublittoral 

L. nakamurai 


4- 





1 


Sublittoral 

L. paucispina 


4- 







unknown 

L. rigida 


4" 







unknown 

L, sagamiana 


4“ 







90 

L. sola 


4" 







Sublittoral 

L, solida 


4* 







unknown 

L. spinosa 


4- 







unknown 

L. cerebrum 

! + 








unknown 
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L. dura 

i 4- 







Sublittoral- 

L. foliata 

i 4. 







1 , 5-95 

unknown 

L. fmgilis 

+ 







L. ohshimai 

1 



+ 




Subliitoral 

L, onigaseana 


+ 







unknown 

L. pacifica 









unknown 

59 

Subliitoral 

^'20 

L, tuba 




+ 




L. tuberculata 

‘ i + 




+ 



L. yuriagensis 


+ 







L. amakusana 









Littoral 

Sublittoral 

unknown 

unknown 

L. consolida 









L. glabra 


+ 







L. okinoseana 

: + 







L. palaoensis 







+ 

i 

utjknown 

Leucnpsila stylifera 

+ 







; Greenland 

280 

unknown 

Leucussa spon^Ua 


+ 

i 







V. Other Families ' 

The members of Leiicascidae, Leucaltidae, Minchinellidae, Amphoris^ 
cidae, and Lelapiidae obtained from the Japanese waters are too small in 
number. In fact, each of these families is represented by a single or two 
species only, and moreover, it is known only from a few specimens secured 
from one locality. Therefore, the writer thinks that it is not enough to 
make here a general conclusion discussing the distributions of these families. 

Table VIIL The table showing the members of each Leucascidae, 
Leucaltidae, Minchinellidae, Amphoriscidae, and Lelapiidae found 
in Japan, together with their geographical and bathymetric 
distributions. 


■ 

Honsyu 

Pacific 

side 

.E=! 

2 , 

ca 

B 

0 

Further distribution 

Bathyrn<d ric 
distribution 
in fathoms 

Leucetta pyriformis 



+ 

Indian Ocean 

Littoral-dr) 

Leucaltis clathria 




Probably cosmopolitan 

Littorab* 

Leucaltis tenuis 


+ 



50.. 

Petrostroma schulzei 





100-200 

Leucyssa spongilla 

, + 




unknown 

Leucilla kirsuta 





Suhlittoral 

Leucilla minuta 

+ 




unknown 

Lelapia nipponica 





unknown 
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From the Table IV-“VI1I we are able to know that the fauna of 
calcareous sponges of Japan consists chiefly of those from Japan proper 
and of those to be identified extra-Japan, being the former predominated. 
Namely, of the recorded 131 species, 77 per cent, are proper to Japan, 
8 per cent, are cosmopolitan, 8 per cent, are common with the species 
Irom the coasts of Australia and its adjacent regions, and the remaining 
7 pci' c(Uit. are the species common with those from the coast of hmrope 
and Armnica. 

The writer may resume his opinion concerning the distribution of the 
Calcarea of Japan as follows: The Calcarea-faima of Japan is more 
closely related to that of Australia than any other regions; and other 
possible relationship may be hardly found at the present state of our 
knowledge. 


B. Bathymetric Distributions 

To discuss the bathymetric distributions of the Japanese^ calcareous 
sponges, our knowledge is still far distant from the complete, being the 
collections hav(^ hitherto been undertaken mainly in the littoral or sub- 
liitoral zones. Only a few collections were made in the deep sea. 

One of the most noticeable features concerning the bathymetric dis¬ 
tribution of the Japanese Calcarea is the fact that the majority of them 
were found in shallow waters. Only a few following species may l)e re¬ 
garded as the deep sea form at present: Leucosolenia amiisbo Hozawa, 
L, kososhiniensu Hozawa, L. sagamiana Hozawa, L. smea Tanita, L, 
soyo Hozawa, Dendya quadnpodifera Hozawa, Sycon calcar-avis Hozawa, 
S, digiMformis Hozawa, S. pulchmm Tanita, Grantia nipponica Hozawa, 
G, glabra Hozawa, Ute armata Hozawa, Leucandra kurilensis Hozawa, 
L, magria 1 anita, L, odatvarensis Hozawa, L. sagamiana Hozawa, Leu- 
■copsila stylifera (0. SCHMIDI’), and Petrostroma schulzei Doderlrin. Most 
of the species, above-mentioned, were reported only once or twioe. Com¬ 
paratively few species, therefore, are regarded as the genuine deep sea 
type, except for those species known only from single specimen. i 

ft might be assumed that the greater the bathymetric range in^xeases, 
the wider the geographical distribution becomes. When the collations 
are undertaken more frequently in the deep sea, it will become clear that 
the relationship between the bathymetric and geographical distributions 
of the Japanese calcareous sponges^ in future. 
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IV. SYNOPSIS OF EACH FAMILY OF CALCAREA FOUND IN JAPAN 

A. Keys to the genera and species of Homocoelidae 

I. Diverticula of the gastral cavity, if any, never radially arranged around a central 

.....Genus Leucnsolenia BowHRiiANK 

11. From a large central individual lined by collared cells, radially arranged diverticula 
are given off ...... . G'enus 1 )(* PiDDi'iit 


Genus Leucosolenia Bowerbank (1864-1882) 

I, — Without oxea. 

A. With triradiates only. 

1) Spicules regular. 

a. Spicules 2 kinds; dermal large, deep small.L. wilsoni Dknov 

b. Spicules 1 kind, rays sharply pointed. 

i. Sponge forms irregular, spreading masses of Ascon-tubes with diamet<*r of 
0.15-0.6 mm. The wall of the Ascon-tubes is composed of a few layers of 

triradiates with the rays of 60-150p. long and 8-14 |x thick.. 

. L, mutsti llo/AVVA 

^ ii. Sponge forms olynthus or auloplegma type, consisting of Ascon-tulK‘s with 

diameter of 0.3-0.5 mm. The wall of the tubes is composed of a thin layer 

of triradiates with the rays of 180-200 p. long and 12*"20p thick. 

. L. primordialis (HakcKkl) 

iii. Sponge forms auloplegma type, consisting of Ascon-tubes with diam<^ter 
of 0.4-1 mm. The wall of the tubes is composed of a few layers of tri¬ 
radiates with the rays of 100-150 p. long and 8-12 p- thick. *.... 

.'.^. L. protogenea (Haeckel) 

c. Spicules i kind, rays bluntly ended. L. coriacea (MontacuO 

2} Spicules sagittal, 

a. Sponge forms a definite shape with a peduncle. Spicules are one kind. .... 

.. L sHpUata Dkndy 

b; Sponge forms an irregular mass, peduncle absent. Spicules are two kinds, 
clermal large and deep small. .....L. vvfttosa Hokawa 

3) Spieules regular and sagittal.. L. hlancAi (Mlt-HLUCHO-M aclay) 

4) With tripod and regular spicules...... .L. dalhrlna 

B. With sagittal quadriradiates only. 

1) Paired rays doubly curved in S-shape, longer than basal ray. ...- ....... 

... L japonica (Haeckel) 

2) Faired rays nearly straight, shorter than basal ray. L, kagoshimensis lIdzAWA 

C. With triradiates and quadriradiates. 

1) Spicules regular. 

a. Triradiates equal to quadriradiates. 

i. Apical ray straight and thinner than facial rays.... 

• -.-. L. canariensis (Michlucho^MaclaY) 

ii. Apical ray curved near the sharp end and,, slightly thicker than facial 

J^eys.L.' serica Tanita 

b. Triradiates 2 kinds, large and small; quadriradiates equal to small, triradiates. 
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i. Canal system is of the Dhndy’s reticulate type F. Rays of the larger tri- 


radiates are 200 p. long and 28 g thick. depressn Dkndy 

ii. Canal system is of the Dendy’s reticulate type F. Rays of the larger 

triradiates are 1,40 g long and 12p. thick. L. gnrdweri Bendy 

iii. Canal system is of the Dendy's reticulate typo D. Short stalk present. 


Kays of the larger triradiates are IHO 17Bp. long and 14-1.8g tliick. 

• • .. L. minuf a Tan IT A 

iv. Canal sysDun is of th<' Dendy’s reticulate type D. Rays of the larger 


triradiates are 1.00 490g long and 14 48g thick. L .svn/e Hozawa 

Spicuh's regular and sagittal . L. amitsho Hozawa 

II. ■With oxea, triradiateS;, and (giadriradiates. 

I). Radiates regular. 

1} Tri' and (juadriradiales ar(' not equal size. 


a. Radiates stout. Apieal ray shorter than facial rays. Oxea slender, straight 

or slightly curved. L. atlantica Tiiackee 

1), Radiates slender. Apical ray longer than facial rays. Oxea stout and always 

c.urved. L, izuemis Tanita 

0; 'fri- and (|iiadriradiat(‘s are of the same size. 

a. Apical ray (‘(jual lo facial rays in length. . L. reticulum (O. vSeiiMlDT) 

1). Apical ray long<‘r than facial rays. 

i. Oxea alnc(*-h(‘a<l. Sponge form.s a delinite shape* with [Kseudoderm. 

... Ij. pytiformis Tanita 

ii. Oxea solely shai'tdy pointed. Sponge forms a loose colony and has no 


pseudoderm... L. sagamiana MozaWa 

(!. Apical ray shorter than facial rays... L. laxa KiRK 

K. Radiates sagittal. 

1) Oxea 2 kinds, large and small.L. mollis Tanita 

2 ) Oxea t kind. 

a. Basal ray longest, apical ray shortest.....L australis Br0ndsteD 

b. Basal and paired ray.s eciual, longer than apical ray. L eleanor Urban 

<*. Ikiired rays longest, apical shortest... tenera Tanita 


Genus Dendya Biddeu (1.898) 

L- Pseudod(Tnial sk<deton consists of huge quadriradiates, .«!). quadripodifera Hozawa 
II.-* “ Psmidodermal skeleton consists of huge triradiates. .. 1). triradiata Tanita 


B. Key to the genus of Leucascidae 

From the Japan<,*so waters, only one genus and one species, Lvucettn pytiformis Bendy,. 
has been reported of this group. The short diagnosis of the genus is as follows; 


Genns Leucetta Haeckel (1872) emend. 

Canal system leuconoid, with small, spherical or subspherical flagellated chambers ir¬ 
regularly scattered through the chamber layer. Skeleton consists mainly of equiangular 
and equiradiate spicules, which become sagittal at the oscular margin. 















472 


S. TANITA 


C. Keys to the genera and species of Leucalticlae 

Family Leucaltidae contains, in our country, only a single genus Leucaltis Haeckkl. 

. Genus Leucaltis Haeckel (1.872) emend. 

Sponge colony tubular, ramified and anastomosing, with many oscula. Flageliatcnl ( hamhers 
elongated and branched, more or less radially arranged round th(‘ central gastral cavity of 
the tubes. 

I.—- Gastral skeleton is very thin, being composed of minute tri- and ((uadriradiat(*s, .... 

. L. clathnna Hakckf.t. 

II.—“ Gastral skeleton is fairly well-developed, being composed of large tri radiates. 

..... L. tenuis Hozawa 


D. Keys to the genera and species of Minchinellidae 

In our country, the family Minchinellidae is represented by a single genus Peirostnmia 
Doderlein, which contains only one species. The diagnosis of the genus is as follows: 


Genus Petrostroma Doderlein (1892) 

The quadriradiates of the skeleton of the chamber layer fused together laterally by cal¬ 
careous cement into a network. Dermal skeleton of separate cjuadriradiates and triradiates 
and bunches of tuning-fork spicules. 


E. Keys to the genera and species of Sycettidae 

I.— Distal ends of flagellated chambers have no oxea...Genus Sycettu Haeckel 

IL— Distal ends of flagellated chambers always crowned with tufts of oxeote spicules. 

... Genus Sycon lliSHO 


Genus Sycetta Haeckel (1872) emend. 

I.— Subgastral quadriradiates absent.....5. coniferu (Haeckel) 

n.— Subgastral quadriradiates present. . S, qmdriradiata Hozawa 

Genus Sycoa Risso (1826) emend. 

L— Flagellated chamber branched. 

A. Tubar quadriradiates and feebly developed dermal cortex present. 

.......5. luteolum Tanita 

B. Tubar quadriradiates absent. 

1) Oexa 2 kinds, large and small. Chambers branched into two or three.. 

.-.. • • ..*.5. cylindricum TaniTA 

2) Oxea 1 kind. 

a. Chambers divided into two or three branches. Body with long stalk. Oxea 
curved angularly....... yatsui Hozawa 
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l>. Chambers branched reptnUedly. Body without stalk. Oxea curved gently. .. 
. . S, alimm Tani’TA 


If.— Flagcdkited chambers unbran<*htu!, 

A. 'Tubar <juadriradiates present. 

I) vSubgastral quadriradiai<‘s present... S, valai'Mims IJozawa 

j Siii!)gastral (luadriradiates abs(‘nt. 

a. Apical ray of gastral (|uadriradia(es shorter than facial rays, Oxea at the 
<listal ends of llagellated ehamlxTs slightly <*.urved with ih(,‘ l(‘ngt;h of lAOie- 

l.Hinm..... S. Totunrinm I’antta 

1). Apical ray of tin' gastral (^uadriradiates longer than facial rays. Oxea at the 
distal ends of nagellat(‘d chamber straight with length of hSO 21.0 Stouter 
radiates pr<'seni at the oscular margin... S. piikhrmn Tantta 

B. Tuljar (juadriradial(?s absent. 

1) Suhgastral (piadriradiate.s t>reac,nt. 

a. Suhgastral (juadriradiates resemhle in feature llu* digits of bird, Ox<ia 1 kind, 

sharply pointed at both ends. S. digitiformis Oozawa 

h, Oxea 1 kind, lanee-lnxuh'd. Fe('hly devedoped dermal cortex present..,....,. 

.. S. pfumosu7n Tanita 

c. Ox<‘a I kind, lancedieaded. Dt'nna! cortex absent,, ..S’, matsushimeitfie 'fANri’A 

d. Oxea 1 kind, sharply poitiOnl al holh ends. Body with peduru'lc'.. 

.. S, lendenfeldi Row and IIozaWa 

e. Oxea 2 kinds. Apical ray of gastral (juadriradiates W(dl"dev(‘loped. .... _ 

..*... S, carofiatum and Solanoku) 

f. Oxea d kinds, Dedicate peristome jiresenl around th<' osc'ulum, .. 


2) 


........5. ornatum Kritii 

Subgastral (juadriradiattxs aTisent, 

a. Oxea 1 kind. 

i. Ends of oxea like spear-head.. ,.S. f^lnhidnUm Bozawa 

ii. ■ Oxc5a lancedteaded...*. S: akadm f Iozawa 

iii. Ox<*a numerous, slender and indistinctly lance-headed. 

.....S’. mUummsh HozaWA 

iv. Oxea sharply pointed at both ends. Apical rays of gastral ciuadriradiates 

short. .... ... .,. N. cilmtum ('FAHUK’tiis) 

V, Oxea sharply jiointed at both ends. Body with peduncle. ... 

.. A', urapmnii Tanita 

vi. Oxea sharply pointed al both end and slightly curved. Tubar triradiates 
with basal ray of llKbTdOtJt and 6 (jt. thick. ...... 4 S. mmmhinmm 1 Iozawa 

vii. Oxea sharjfly pointed at both ends and muirly straight, lubar triradiates 

with basal ray of t50'”250g and 10‘42p thick. raphanm O. Scmmipt 

b, Oxea 2 kinds. 

i. Apical ray of gastral juadriradiates nearly as long as paired rays. ...... 

— ......... 5. muctMemis Hozawa 

ii. Apical ray of gastral quadriradiates longer and thicker than facial rays. 

. . .*..... 5. mundulum Lambb 


F. Keys to the genera and species of Heteropiidae 

Canal system syconoid. No colossal longitudinally placed oxea. - . 

...__ *.'..... Genus GranUssa von LbnobnpelP 
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IL— Canal system syconoid or sylleibid, 

A. Dermal cortex with colossal longitudinal oxea.Genus Heteropia CARTER 

B. Both gastral and dermal cortices with colossal longitudinal oxea. 

.Genus Amphiute Hanitsch 

IIL—■ Canal system sylleibid or louconoid. No colossal longitudinal oxea. 

. Genus Vosmaerapsb Dhndt 


Genus Grantessa von Lendenfeld (1885) emend. 

L— With large oxea, but without microxea. 

A. Large oxea are arranged in small tufts. G. shvmeji Hozawa 

B. Large oxea are not grouped in tufts. 

1) Subgastral quadriradiates absent, but gastral trii’adiates present.. 

. G. sagamiana Hozawa 

2) Subgastral quadriradiates present, but gastral triradiates absent. .0. shmf-rin.T anita 
IL—W ith large oxea and microxea. 

A. Microxea present on dermal surface. Large oxea club-shaped. Apical ray of gastral 

quadriradiates longer than facial rays. G. nemuremis Hozawa 

B. Microxea present on gastral surface. Large oxea spindle-shaped. Apical ray of 

gastral quadriradiates shorter than facial rays. G. hijida I'anita 

III. — Without large oxea, but with microxea. 

A. Tubar skeleton slightly articulate. Gastral quadriradiates with strongly developed 

apical ray present..... G. intusarticulata ((lAHTERj) 

B. Tubar skeleton inarticulate. Gastral quadriradiates absent. Apical ray of gastral 

quadriradiates shorter than facial rays. G. mitsukuni Hozawa 

IV. — Without any oxea in sponge wall. 

A. Gastral quadriradiates absent.G. ampullae Hozawa 

B. Gastral quadriradiates present. 

1) Microxea present at oscular margin. Apical ray of gastral quadriradiates much 

shorter than facial rays... G. basipapUlata Hozawa 

2) Microxea absent. Apical ray of gastral quadriradiates well-developed, longer than 

facial rays.G. parva Tanita 

Genus Heteropia Carter (1886) emend. 

I. — Canal system sylleibid. Dermal oxea very distinct. Sponge colonial,.//. atHuta Hozawa 

II. — Canal system syconoid. Dermal oxea not very distinct. Sponge solitary..... 

. -. - ...... n. medioartimlata Hozawa 

I 

Genus Amphiute Hanitsch (1894) 

Of the genus Amphiute only a single species, Amphiute ijimai Hozawa, is found in our 
country. The short diagnosis is as follows: 

Sponge solitary, usually cylindrical in form with naked osculum. Canal system stands 
intermediate between sylleibid and leuconoid type. Both dermal and gastral cortices contain 
colossal longitudinally placed oxea. Tubar skeleton is inarticulate type. Microxea present 
on the dermal surface. 
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Genus Vosmaeropsis I^endy (1892) 

f.— Larf;e oxea and microxea present. Canal system leu<‘onoid. V, japonica Uozawa 

II. — Larjjfc oxea present, but microxea absent. 

A. (^uial system leueonoid. I’ubar (luadriradiates and p:astral triradiates present, while 
subgastrai (pjadriradiates alwent. V. griaea Tanita 

H. Canal syst<»m is of th<^ int(vrmediat(‘ between sylleibid and It ueonoid type. Subgastrai 
({uadriradiates pr(‘sen(, while gastral triradiates absent . V. spinona Tanita 

III. .Without any kind of oxea. 

A. (kmal system leueonoid, 'Fubar skeleton composed of confused triradiates and basal 

rays of subrlormal and subgastrai triradiates.K maculata 1 IozaWa 

B. Canal system sylleibid. I'ubar skeleton composed of the basal rays of subdermal 

and subgastrai triradiates only. V. sasakdi Mozavva 


F. Keys to the genera and species of Grantiidae 


L " Canal system syconoid. 

A. Tubar .sk<deton articulate'. 

1) ("olossal longitudinal oxea, if present, project from Ibf' surface. ... 

.... Gcuuis (rranlia bYiCMrNO 

2) Around each apopyle special skeh'ton composed of proper radiatc's prc*scnt. .... 

... Genus Pamgrantia IIozaWa 

J) Dermal cortex well-d('vcdop<id, containing colossal longitudinal oxea. No tufts of 
oxea at th<* distal ends of the flagellated chambers,......Genus Uta O. SciIMTDT 

B. 'Fubar skeh^ton inarticulate, no colossal longitudinal oxea. 

t) 'Fubar sktdeton composed of basal rays of subgastrai radiates with radial oxea 
projecting from the surface...Genus Achramofpha Jknktn 

2) 'rul)ar skeleton compo.sed of ba.sal rays of subgastrai radiates and of large tri- 

radiatc's arranged without regard to the direction of the chambers. 

...... Genus Anamixilla PoiJWAKFF 


ll.--’ Canal system leueonoid. 

C. 'Fubar skeh'ton confused. Colossal oxea, if present, always project from the surface. 

........ Gfmus Leucanrlra FIakc'KKL 

1). Tubar skeh'ton composed of irregularly scattered colossal (iuadrira<liates. No gastral 
radiates. Gastral skeh^ton formed of microxea, , ,Gmm Leucopsila iim] llow 

E. Skeleton entirely composed of smooth oxea...Genus Lmeysm IIafa^kkl 


Genus Grantia Fj.eming ( 1828 ) emend. 

f/ ' With large, usually radially arranged oxea, but without microxea. 

A. Subgastrai (}uadriradiates present. Apical ray of ga.stral quadriradiates much shorter 

than facial rays...'... G. kujiensis Hozawa 

B. Subgastrai radiates absent. Gastral skeleton forms many bridge-like conjunctions.. 

.'. G. uchidai Hozawa and Tanxta 

.C, Apical ray of gastral quadriradiates are enormously long.G. nippanica Hozawa 

D, Subgastrai triradiates present. Tubar skeleton is articulate type in two or three 
rows. Apical rays of gastral quadriradiates not very long... G. harm H5zawa 
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E. Body with stalk. Dermal skeleton ill-defined from that of the chamber layer and 

tubar quadriradiates present... IIozaWA 

11.— Without any oxea. 

A. Subgastral quadriradiates present, while gastral triradiates absent. ,G. glabra IIozawa 

' B, Quadriradiates absent- Gastral skeleton is composed ol regular triradiates.. 

. 0. ciipla (llAHt’KKL) 


Genus Paragrantia HozAWA (1940) 

Genus Paragrantia is represented by a single species, Paragratitia waguensis lioZAWA, 
and the diagnosis of it is as follows: 

Canal system syconoid. Sponge usually a simple branched colony. Tubar skeleton arti¬ 
culate, composed of radiate spicules, which is supplemented by oxea. Around each apoi)yle 
of the flagellated chambers there exists a special skeleton composed of proper quadriradiates 
which are arranged radially with apical rays projecting into the apopyle. 

Genus Ute O. Schmidt (1862) emend. 


I.— Body provided with stalk. Dermal oxea slender. U. pedunculata IIozawa 

IL— Body without stalk. Dermal oxea very long and thick. IJ* armata Hozawa 


Genus Achramorpha Jenkin (1908) emend.. 

This genus is represented by a single species, Achramorpha diornediae HdzAWA, in Japan. 
The short diagnosis of it is as follows: 

Sponge solitary. Canal system syconoid. Both dermal and gastral cortices very thin. 
Subgastral triradiates and gastral quadriradiates present, but microxea absent. 


Genus Anamixilla Polejaepf (1883) 

Of this genus only one species, Anamixilla torresi, has been reported from the Japanese* 
waters. 


Genus Leucandra Haeckel (1872) emend. 

I.— With large oxea, but without microxea. 

A. Quadriradiates absent. 

1) Oxea provided with feebly developed lance-head. Tubar triradiates sagittal but 
equiangulate. Sponge solitary. L, magna Tanita 

23 Oxea slender, slightly curved, sharply pointed at both ends. 'Fubar triradiates 

sagittal with wide oral angles and long basal ray. Sponge colonial. 

• ....... L. kurilensis HdzAWA. 

3) Oxea slender, straight, very long and sharply pointed at both ends. Faired rays 
of tubar triradiates undulate. Body solitary with well-developed oscular collar- .. 
.. -.... L, tomentosa TaNITa 

B. Quadriradiates present. 

0 Subgastral quadriradiates present. Apical ray of gastral quadriradiates short. 
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a. Donna! ciuadriradiaR^s absent. 'Fubar triradiatos similar to the dermal...... 

... L. kagashhne?i,sh Hozawa 

b. Dermal <juadriraduiU*s prosonl. Tubar triradiatos large and stout.. 

... L, tropica Tan IT A 


2 Subgnslral (|uadriradiat<'s absent. 

a. 'fidjar (iuadnradiat(‘s pr<\s<‘nt. tmstral skidetcm romposcHl of {juadi’iradiates onl,v 

with strongly d(‘V(‘lop(!d apioal ray. odawarerms IIAzawa 

!>. Oxea slightly laru'odioad. Hasal ray of gastral radiates curved irregularly near 

th(‘ sharp <‘Ih1. L venmformis Tanita 

(\ No distinct oscular fringe. Paitaal rays of gastral radiates widely divergent 

and longer than basal ray. L, hoznwal 'Fanita 

d. With a vvell«d(‘veloped ose.ular collar. Paired rays of gastral radiatc's not so 

diverg(int and shorter than hasal ray. L. ludida Lambk 

11/- With large <m*a and inicroxea. 

A. Microxoa presemt at oscular margin only which provided with lance-head. 

. L. mitsukarii IIozawa 


H. Micr(>x<‘a present on dermal surface. 

1 ) Microxoa spimai, provider! with lan<'<nh<‘ad at one end. Basal ray of gastral 
radiates straight. L. ahmlsho Hozawa 

2) Oxea sn\ooth, sharply pointed at hotli ends or provid(‘d with laiu'e-head at one 

(uid. Paired rays of tubar and gastral triradiatos doubly curved.. 

...... L, mcdiacancilata, IfozAWA 

1]) ()xt‘a smooth, sharply poinUvl at both ends, !.(arge ox(‘a scatttu'ed in chamber 
lay<*r. Basal ray of gastral radiute.s usually curved. L. multituba liozAWA 

■I j Large' oxea sharply i>oinied at both ends, while microxoa provided with lance- 
head at onc‘ end. Dermal and tubar triradiatos regular. Apical ray of gastral 
<luudrmuUate.s short..... L. nahamurai Tanita 

5) Large oxea sharply pointed at both ends, while micrdxea provided with lance- 

head at one end. Dermal and tubar triradiatos subregular or sagittal. Apical 
ray of gastral {|uadriradiates strongly developed. ..L. sola TaNITA 

6) Large oxea and microxoa sharply pointed at both ends. Suhgastral tri- and quadri- 

radiates present........ L. globom Tanita 

C. Microxoa present on gastral surface. 

1 ) Large oxea provided with lance-head at one end. Microxoa spined, provided with 
nodiform ring. Gastral skeleton mainly composed of quadriradiates............. 

....... . L. paucispina Hozawa 

2.) Large oxea sharply i,><)inted at both ends. Microxea spined, provided with lance- 
hi^ad at one end. Gastral skeleton composed mainly of tri- and <iuadriradiates.. 
.........*... L. sagamiana Hozawa 

D. Microxea present on both dermal and' gastral surfaces. 

1) Both dermal and gastral microxea spined. Gastral microxea numerous. Sub- 


gastral (quadriradiates absent........ —... -1, impigra Tanita 

2; Both dermal and gastral microxea provided with nodiform ring. Dermal and' 

tubar triradiatos regular. Gastral triradiatos absent. ..i...L. rigida HdsSAAW 

$) Both dermal and gastral microxea sharply pointed at both ends. Radiates all 

sagittal...... .L, spindsa HdZAWA 

4) Dermal microxea spined and provided with nodiform ring., Gastral microxea 
sharply pointed at both ends and provided with nodiform ring at one end. Der¬ 
mal triradiatos 2 kinds, large regular and small sagittal .../..X. soUdg> HdzAWA 
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III. — With microxea, but without large oxea. 

A. Microxea present on dermal surface. 

1) Microxea provided with lance head. Dermal triradiates slightly sagittal and tubar 

triradiates subregular. cerebrum Hozawa and Fanita 

2) Mici'oxea at the oscular margin provided with nodiform ring. Dermal cortex very 

thick... L. tuhercidaia IIozavva 

3.) Dermal microxea spined. Dermal triradiates 2 kinds, lai’ge regular and small 
sagittal... L. ohdiimal I’anh'a 

B. Microxea present on gastral surface. 

1) Microxea irregular in outline. Gastral triradiates 2 kinds, regular and sagittal.. 

..... . L. foliata TIozawa 

2) Microxea pointed at both ends. Gastral triradiates absent. Hair-like spicules 

present on dermal surface. L. pacijica Hozawa 

3) Microxea spined. Hair-like spicules absent. Gastral triradiates 2 kinds, large 

regular and small sagittal. »L. yuriagenm Hozavva 

C. Microxea present on both dermal and gastral surfaces. 

1) Dermal and gastral microxea spined, curved S-like, provided with nodiform ring. 

Dermal triradiates slightly sagittal, tubar triradiates regular or sub regular. Apical 
ray of gastral quadriradiates short. L. dura Hozawa 

2) Both dermal and gastral microxea smooth, straight, provided with nodiform ring. 

Dermal triradiates regular or subregular. Gastral skeleton composed mainly of 
quadriradiates. L, fragile Hozawa 

3) Microxea irregular in outline. Dermal triradiates slightly sagittal> tubar triradiates 
regular or subregular. Apical ray of gastral quadriradiates well-develo])ed....,.. 
. L. onigaseana Hozawa 

4) Microxea smooth, provided with lance-head at one end. Dermal triradiates 2 

kinds, large regular or subregular and small sagittal. Tubar triradiates regular. 
Gastral quadriradiates absent.... L. tuba Hozawa 

IV. — Without any oxea. 

A. Tubar triradiates 2 kinds, large and small, both regular. Gastral quadriradiates 

absent. Irregular triradiates present at the oscular margin. L, glabra HozaWA 

B. Dermal triradiates 2 kinds, large regular and small sagittal. Gastral skeleton contains 

tri- and quadriradiates. ..L. akinasemia. Hozawa 

C. Dermal and tubar triradiates equiradiate. Skeleton is composed mainly of triradiates. 

Quadriradiates are very small in number... L. amakusann TaniTa 

D. Dermal triradiates equiradiate, while, other radiates sagittal. Subgasiral radiates 

absent... L, consallda Tamita 

E. All radiates sagittal. Large subgastral triradiates present, while subgastral quadrb 

radiates absent...L palaov.mls Tanita 


Genus Leucopsila Dendy and Row (1913) 

The only known species of this group is Leucopsila stylifera (0. Schmidt). The short 
diagnosis of it is as follows: 

Canal system leuconoid. Skeleton of the chamber layer composed almost exclusively of 
irregularly scattered colossal quadriradiates. Gastral cortex well developed, but without any 
radiates, the whole of the gastral skeleton being formed of a dense layer of microxea. 
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Genus Leucyssa Haeckel (1872) emend. 

This jL?Gnus contains only a single species, Leucy^m apongilla TTahgkicl, the diagnosis of 
which is as follows: 

(^anal system leuconoid. Skeh'ton entirely composed of smooth oxea. 


G. Keys to the j^enera and species of Amporisddae. 

Of this group only on(‘ genus, l.eucilla nAH(’ivKH, has been reported from Japan. 


Genus Leucilla Haeckel (1<S72) emend. 

I.' - With large oxea and microx<'a.....L. hlrsuta Tanita 

TL 'With large radially arrang(ul oxea, IniL without microxea. L. rnlmita Tanita 


11. Kc^ys to thi) genera and species of Ijclapiidae 

Only t)n genus, i.etapia Oaky, has been r(‘port(‘d from th(‘ Japan(\s(‘ waters. 


Genus Lelapia Gkay (1867) 

Genus l.vbtpia is r<‘pr(*sented in our country hy a single Hpt^cies, lA^.lapia riippanica 
IIara, of which diagnosis is as follows: 

Skeleton of the clnmber lay<‘r compostnl of radially arranged loose libi'es of tuning-fork 
spicules anti of Iht^ basal rays of subgastral sagittal triradiates. Dermal skeleton of tangential 
triradiates and of large longitudinally arranged oxen, Gastral skeleton of tangential tri¬ 
radiates and (luadriradiates. 
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EXPLANATION OF THE PLATES 
PLATE XI 

Fig. 1. Leucosolenia blanca (Michlucho-Maclay) xJi; from Usa, KAii PretiM'turi*. 
Fig. 2. Leucosolenia coriacea (Montagu) x 2; from Utimi, Miyazaki !*rofecturo. 

Fig. 3. Leucosolenia primordialis (}^.hK(:K£Tu) xl.5; fromlanabc Bay, Wakayama Pr<‘l, 
Fig. 4. Leucosolenia (Haeckel) xl.5; from Hosono. Wakayama PrcftaiunL 

Fig. 5. Leucosolenia stipitata Dendy x 2; from Takahama, E!hime Prefecture. 

Fig. 6. Same X2; from Naha, Okinawa Prefecture. 

Fig. 7. Same *x2; from Toba Bay, Mie Prefecture. 

Fig- 8. Leucosolenia wilsoni Dendy x 2; from Toba Bay, Mie Prefecture. 

Fig. 9. Leucosolenia kagoshimensis Hozawa x2; from Hayataura, Mie Prefecture, 
Fig. 10. Leucosolenia amitsbo Hozawa xl.5; from Kosikijima, Kagosima Pref(;ctur(‘. 

PLATE XII 

Fig. 11. Leucosolenia canariensis (Michlucho-Maclay) xl.5; from Wakasa-lakahama, 
Hukui Prefecture. 

Fig. 12. Same xl.5; from Naha, Okinawa Prefecture. 

Fig. 13. Leucosolenia depressa Dendy Xl.5; from Naha, Okinawa Prefecture. 

Fig. 14. Leucosolenia gardineri Dendy x 2; from Tomioka, Kumamoto Pref<‘ctare. 

Fig. 15. Leucosolenia minuia, n. sp. x2; from Sionomisaki, Wakayama Prefecture, 

Fig. 16. Lecuosolenia atlantica Thacker x2; from Naha, Okinawa Prefecture. 

Fig. 17. Leucosolenia australis Br0ndsted xl.5; from Hamajima, Mie Prefectur(‘, 

Fig. 18. Leucosolenia eleanor Urban xl.5; from Sukumo-Osima, Kdti Prefecture. 

Fig. 19. Leucosolenia izuensis Tanita x2; from Tomioka, Kumamoto Prefecture. 

Fig. 20. Leucosolenia laxa Kirk x 1,5; from Ago Bay, Mie Prefecture, 

Fig. 21. Leucosolenia pyriformis^ n. sp. x2; Hayataura. Mie Prefecture. 

PLATE XIII 

Fig. 22* Leucosolenia tenera Tanita, natural size; from Tomioka, Kumamoto l^ref. 
Fig. 23. Dendya quadripodifera Hozawa x2; from Hayataura, Mie Pref{‘cture. 

Fig. 24. Dendya triradiata, n sp. x2; from Naha, Okinawa Prefecture. 

Fig. 25. Same x2; from Naha, Okinawa Prefecture. 

Fig. 26, Leucetta pyriformis Dendy x2; from Naha, Okinawa Prefecture, 

Fig. 27. Leucaltis clathria Haeckel x2; from Naha, Okinawa Prefecture, 

Fig. 28. Sycon coronatum (Elus and Solander) x 2; from Tomioka, Kumamoto Pref. 
Fig. 29. Same x2; from Tatugusi, K6fi Prefecture. 

Fig. 30. Sycon cylindricum Tanita X 2; from Toba Bay, Mie Prefecture. 

Fig. 31. Sydon ensiferum Dendy x 2; from Naha, Okinawa Prefecture, 

Fig. 32, Sycon lendenfeldi Row'and Hozawa x 2; from Hiuga-Utimi, Miyazaki Pref. 
Fig. 33. Sycon luteolum Tanita x2; from Izumo-Kagamura, Simane Prefecture, 

Fig. 34. Same x2; from Tomioka, Kumamoto Prefecture. 



CALCAREA OF 4APAN 


1.89 


Pr.ATE XIV 

Fif^. 35, St^am misakiensis Hozawa Xt.5; from Kosonmima, Miya^i Prefecture. 

3(). SanH‘ > 2; from Takahama, Fhime Prefecture. 

Fik 37. Si^co^i ohadni Hozawa X 1,5; from K(‘sennuma, Mivagi Pr(‘feciure. 

Fijr. 38, .S5/<vw ornalum Kikk ' 2; from Ilamajima, Mie PreUn-tiire. 

Fi«. 39. Sjfvoti plumo^um^ n. sp, 2; from Palno. 

FiK« -fO. Sam<‘ 2; fro«u Ikilao. 

Fill?, ‘II. Sifvof} pulehrunp u, sp, s 2; from Kosikijiiua, Kagosima I5'(‘fecture. 

Mg. 1-2. Spron foturidnm Tanitv ..-2; from lliravama, F^.hime Prelectim^. 

Fig. 1*3. Sam(» > 2; from Mimase, K6ti Prefecture. 

Fig, 14. f/5<'//gc.s.s7J! shhnejH Hozawa xl.5; from Toha Bay, Mie Prefe(‘ture. 

Fig. ‘15. fjrmafe.s'.sY/ shimoda I'anita y2; from Toba Ba\, Mic" Pr(‘feeture, 

Fig. 15. Same >'1.5; from 'ro])a Bay, Mie lb*efecture. 

Pf.ATK XV 

Fig, 17. (imtitossa mitsiikurii IMzaWa 1.5; fiom Tomioka, Kumamoto Prefeeiure, 
Fig. -18. Same 1.5; from Kannoura, Koti Pr<‘l(‘eture. 

Fig. '19. (hdfitesm bifida, n. sp. ’ 1.5; Irom 'Fanala* Bay, Wakayama Pn‘f<*cture. 

Fig. 59. (Irmitomi parra 'VaNITa x 2; from Owasi Bay, Mie Prefecture'. 

Fig. 51. fUderopia striata Hozawa > 1.5; from Ago Bay, Mie Prefec’lure. 

Fig, 52. Vasmaeropsis grisea 'Fanita '^2; from Ouomiti, Okayama PreP'clure. 

F7g, 53. Vosmavrapsis spinosa, n. sp. >,2; from Tomioka, Kumamoto Prefecture. 

PI.ATE XVT 

F'ig. 54. VasmaeropsLs maculata Hozawa xl.5; from Mogi, Nagasaki Prefecture. 

Fig. 55. Same x2; from Hoso.sima, Miyazaki Prefecture. 

Fig. 56. Uta armata flozAWA x2; frmu Kosikijima, Kagosima Prcf(^clur('. 

Fig. 57. Anamixiila torresi Polkjaicfp x 2; from Palao. 

Fig, 58. Same x2; from Palao. 

Fig. 59. Laucandm iumwai Tanita x 2; from Onagawa Bay, Miyagi Prefecture. 

Fig, 60. Same, natural size; from Ago Bay, Mia rVofecture. 

PLwrE xvn 

Fig, (51. Ltmmndra irapim, n. sp. x2; from l^alao. 

Mg. 62. Same x2; from Palao. 

Fig. 63, Laxu'andm abmUho Hozawa xL 5; From Tanabe Bay, Wakayama IVefecture* 
Fig. 64, Same x2; from Kamikawaguti, K6ti Prefecture. 

Fig. (55, Lmmndra gblma, n. sp. xl.5; from Sakatabana, Wakayama Prefecture, 

Fig. 66. lmmndra impigra Tanita x 2; from Tomioka, Kumamoto Prefecture. 

Fig. 67. Leucandra miimkurii Hozawa x 2; from Tomioka, Kumamoto Prefecture. 
Fig. 68. Lmmndra multituba H5zawa x 2; from Sionomisaki, Wakayama Prefecture, 
Fjig. 69. Same x2; from Tomioka, Kumamoto Prefecture. 
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PLATE XVIII 

Fig, 70. Leucandra dura Hozawa x 2; from Simoda, SizQoka Preffcture. 

Fig. 71, Same xl.5; from Sionomisaki. Wakayama Prefecture. 

Fig. 72. Leucandra okshimai Tanita xl.5; from Tomioka, Kumamoto Prefecture, 
Fig. 73. Leucandra tuberculata Hozawa xl.5; from Tomioka, Kumamoto Prefectuie 
Fig. 74. Same X2; from Kitaharaa, Wakayama Prefecture. 

Fig. 75. Leucandra amakusana, n. sp. x2; from Tomioka, Kumamoto Prefecture. 

Fig. 76. Leucandra consolida^ n. sp. x2; from Naha, Okinawa Prefecture, 

Fig. 77. Leucandra palaoensis, n. sp. x2; from Palao. 
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JuN Nakamura 

Bkiiogical T6hoku Imperial Urunermty^ Sendai 

(With Ph, XIX XX) 

(UomvocI March ZA^ t943) 

INTRODlTCrrON 

During the recent two and a half decades which have elapsed since 
the introduction of the pollen analytical method, there have been marked 
developments in the knowledge of the extinct vegetations, which throws 
light upon th(> climatic changes in the past. In connection with it, a 
body of accounts on the* pollen-grain characters for use in the pollen 
analysis were published by many workers, such as Doktukowsky and 
Kiidr-jaschow (192:5), Eudtman (192d, 19:5(5), R(t»oli>h and Firbas (1925), 
MEtNKK (1927), Stark (1927), Sears (19:50), Wassink (19:52), Jimb6 
( 19 : 5 : 5 ), Yamazaki (I9:-5:5), Kirciihrimrr (1984), PoTONifi (1931), Rudolph 
( 19 : 55 ), Hansen (19:59 a), CAtN (1940), etc. 

It dates back, however, to the seventeenth century that the phylogenetic 
value of the pollen-grain characters was fir.st noticed, and by the beginning 
of this century the following main facts concerning the correlation of 
pollen characters with the systematic relationship have already been well 
established: (1) The pollen grains of the related species are generally 
similar, and the different species of a genus can hardly be distinguished 
from each other by their forms. But some families produce the pollen 
of more than a single typo, and on the other hand unrelated plants 
occasionally have the similar pollen. (2) Broadly .speaking, the pollen 
grains of gymnosperms and monocotyledons have an exino of simple 
structure, while those of dicotyledons a more complicated exine. Recently 
a groat progre.ss in this field was attained by the extensive work of 
WoDEHOUSR ( 19 : 55 ), who gave in his elaborate book an exhaustive teYieW 
of the literature and a minute elucidation of every kind of pollen, in which 
its phylogenetic relationship is brought out. 

Contributions from the Mt. Hakkada Botanical I,aboratory. No. 26. 
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From the viewpoint of the pollen analytical study, the prominent fea* 
tuies of the exine alone are considered, apart from phylogenetic questions, 
since the fossil pollen found in peat and related materials is represented 
exclusively by the persistent exine’\ 

Although the distinction between species within a genus is believed to 
be impossible in general. Stark (1927), Trela (1928), Houmann ( 1929 ), 
Bertsch (1931), Eudtman (1936), Hansen (1938, i939a,/>), ('ranwell 
(1939)"', Wilson and Kosanke (1940)=^ Cain (1940), Hmumi (19t0), 
etc. have claimed to have succeeded in identifying individual species of 
vaiious genera, such as Pinus, Picea, Abies, Tsuga, Alms, Betula, Tilda, 
Nothofagus, Fraxinus, Rhus, etc. In the scope of the writer^s investigation, 
however, a definite specific determination is impossible in any of those 
and other genera, except that our two common, birches, Betula latifoUa 
and B, Ermami var. communis, may be distinguished by the size of pollen*^, 
ar^ that the pollen of Magnolia obovata is by far larger than that of 
Other two species of the same genus. It is obvious that such an attempt 
to identify the species will encounter more difficulties in the practice of 
pol en analysis, since the fossil pollen is apt to occur in the deformed or 
broken form rather than the standard one. 

It must be emphasized that the reliable results in the'pollen analysis 
are to be expected only on the basis of a thorough knowledge of the 
pollen characters. Despite many publications cited above, it is hoped to. 

ave a monograph on the pollen characters which is more complete in every 
respect and at the same time convenient to use. This is especially the 
case with us, and already led Jimbo (1933) to describe the pollen of some 
apanese forest trees. But a number of important woody plants as well 
as tobaceous ones are left without any descriptions of their pollen. 

f present work aims at a description of these and finally a compila- 
^ identification of pollen for use in the pollen analysis^ 

based upon the findings of Jimbo and of myself. Though the material 
IS con ne to those native to Japan, it would to some extent be applicable 
to European and American plants, since the difference in species mu.st be 
Ignored in the pollen analysis. 

Among various methods hitherto suggested of making preparations 
which criteria for the identification of the fossil 
^emical properties of the exine, it is known that 

With those of cuticle (cf teSwV 
Cited by Cain (1940). 

Cf- Jimbo (1933), p. 293. 
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pollen are based, the method devised by Jimbo (1933)’^ was employed 
also in the present study. 


DESCRIPTION’^ 

I’hc^ followini* descriptions refer to wood> and h(Tba<‘eous plants of 
importance, exclusive of those already dealt with by JiMBo (1933). 

Hie material was obtained from the living plants that grow in the 
vicinity of Scmdai and on Mt. Hakkdda. Besides, through the courtesy of 
Dr. A. Kimura, Dr. T. Jimbo, Dr. S. Akabayashi, Dr. A. Togamei, Di\ 
A. Miyai, Dr. A. Yoshioka and Dr. M. Tanaka, 1 was able to procure 
many specimens from various localities in our country. 

Abietaceae 

('KDHUS 

Cedrus Lihani Barreuer var. Deodnra J. D. Hooker (r> t). 

Identical with except that the sculpture on the dorsal surface 

is more rough than in Pinm, 63-93/^ long (inclusive of air sacs), the 
pollen proper being J2“63 a long and 45-60/^ broad. 

Podocarpaceae 

PODOCARPUS 

f 

Podocarpus nagi Filger (PI. XIX, fig. 1); P, macrophyllus | 

D. Don subsp, Maki Siebold .t). 

Identical with Pinus' except for a smaller 46-63/^ long (inclusive . 
of sir sacs), the pollen proper being 27*-39/^ long and 24“-33/^ broad*\ ! 

(. s 

0 This method consists of emptying fresh pollen by a brief treatment with concentrated j 
liCl, so that the exine is left just as In peat, and, after evaporation of the acid liy heating, f 
adding a 10^^ solution of KOB, which is dried up before mounting in glycerine. I'hus [ 
the artificially emptied pollen is subjected to the same treatment as that in peat. | 

Diameter refers to that at the equator throughout the present account. In regard i 
to some special terms used, references should be made to the next chapter entitled ** Pollen | 
types J 

Cf. Jimbo (1933), p. 295. | 

Pollen with three air sacs is occasionally found in Cedfu$ and PodomrpuSf as well | 
as Abies. ' ' I 



494 


J. NAKAMURA 


Salicaceae'^ 

CHOSENIA 

Chosenia bracteosa (TuRCZ.) Nakai (ly i 
Identical with Salixr^ except for a finer reticulation (17~“21/^ diameter). 

lOISUSU 

Toisusu Urbaniana Kimura 
Quite identical with Salix (17~2l/^ diameter). 

Juglandaceae 

JUGLANS 

Juglans Allardiana Dode var. acuta Koidzumi (PL XIX, 

fig. 4). 

Heptagonal or octagonal in polar view, elliptic in equatorial view. 
Pores 7-10 (mostly 8), lacking on the ventral side invaginated when dry, 
one or two of them situated in the polar region and the rest at the angles 
on the equator, projecting ; subexinous thickenings’’^ more or less persistent. 
Exine uniform in thickness throughout. Surface indistinctly punctate. 
34-42/^ diameter. 

PTEROCARYA 

Pterocarya rhoifolia SlEBOLD et ZucCARINl (PL XIX, 

fig. 5). 

Hexagonal or heptagonal in polar view, elliptic in equatorial view. 
Pores 6 7, situated at the angles on the equator, projecting; subexinous 
thickenings more or less persistent. Exine uniform in thickness throughout. 
Surface indistinctly punctate. 32-41 diameter. 

Fagaceae 
LITHOCARPUS 
Lithocarp^m edulis Nakai 
Identical with Castanea^^ (9-15/^ diameter). 

0 populus suamolens Fischer (^^ 0) produces pollen quite identical with that of 
P. Sieboldi MiQtJEL already described by Jimbo (1933, p, 295), the diameter of the former 
pollen measuring 19-27 

2; CL Jimbo (1933), p. 295. 

Subexinous thickenings refer to distended parts of intine developed particularly 
inside pores. 

Cf. Jimbo (1933), p. 295. 
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SHTIA 

Shiia Sieholdi Making (LcA) (PI. XIX, fig. 11). 

3-tIiin-areaecl (‘^tricolpatc’O* A pore in each expansion fold. Surface 
indistinctly punctate. 12 “18// diameter. 


Nymphaeaceae 

NUPHAR 

Nuphar suhpumiluvi Miki Cfat;(PL XX, fig. 1). 

Ellipsoid, dorsal and ventral halves being separated by an elliptic 
section (this is the case with other ellipsoid pollen with a dorsiwentrality!). 
l-thin-areaed. Surface with long, sturdy, pointed spines, distributed more 
sparsely on the dorsal side than on the ventral. 3()“-45// long. 

NYMPHAEA 

Nympham japonodxmmna Nakaj (PL XX, fig. 4). 

Roundish. A thin-walled area encircling the grain. Surface punctate. 
36“-42// diameter. 


Trochodendraceae i 
TROCHODENDRON 

Trochodendron aralioides Siebold et Zuccarini (PL XIX, 

18). 

3-thin-areaed. A somewhat indistinct pore in each expansion fold. 
Surface very distinctly reticular (reticulation finer in the neighbourhood of 
expansion folds ; exinc uniform in thickness throughout). 15- 24/^ diameter. 

Eupteleaceae 

EUPTELEA 

Euptelea polyandra Siebold et Zuccarini ) (PL XIXj 

fig. 2), 

Spherical. 6-thin-areaed. Surface very finely reticular except in thin- 
walled areas which are roughly wrinkled. 24”-33/^ diameter. 
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Cercidiphyllaceae 

CERCIDIPHYLLUM 

Cercidiphyllum japonicum Siebold et Zuccartni (14* XIX. 

fig* .10). . ' 

3-thin-areaed. Surface finely reticular (also in expansion lolds). hxinc* 
relatively thin. 25-31/-^ diameter. 

Magnoliaceae 

MAGNOLIA 

Magnolia stellata Maximowicz (PL XIX, fig. 6); M. Kobm 

A. P. DE Candolle Cc L); M obovata Thunbeeo 

Flattened sphere or flattened ellipsoid. 1-thin-areaed. In the first two 
species 27-37 and 30-39/^ long, respectively,, and roughly wrinkled or 
roughly reticular on the dorsal side but punctate on the ventral; in ih(‘ 
last mentioned 60-81/>« long and with nodular protuberances on the dorsal 
side but punctate on the ventral. 

Droseraceae 

DROSERA 

\ 

Drosera rotundifolia Linnaeus (PL XX, fig* 2). 

United to form tetrads. Component grains are spherical and have a 
stalk respectively, by means of which they are connected with each otlucr. 
A somewhat indistinct pore on the proximal side of each component grain. 
The outward surface with short spines in irregular arrangement, but the 
proximal spineless and thinner. Component grains 24 39/^ diameter. 

, Hamamelidaceae 
HAMAMELIS 

Hamamelis japonica SiEBOLD et ZucCARlNi (PL XIX, fig. 

15). 

3-thin-areaed. Surface reticular (reticulation more rough than in 
Fraxinus but less distinct). 16-24/i diameter. 

LIQUIDAMBAR 

Liquidambar formpsana HancE U*.?) (PL XIX, fig. 9). 

Spherical or ellipsoid. Thin areas more than 10 (mostly 14), arranged 
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regularly, more or less circular, varied in size, wrinkled* Surface very 
finely reticular. Exine relatively thick. 27-39/^ diameter. 

Malaceae 

soRiurs 

Sorlnis conimixta Hedhind C f.c/'jtJi/Gl:'Si”). 

3-thin-arcaed. A somewhat indistinct pore in each expansion fold. 
Surface indistinctly punctate. 15-"24/>« diameter. 

Amygdalaceae 

iMUlNOS 

Primus nipponica Matbumura (11. XIX, fig. 17)* 

3-thin-areaed. A pore in each expansi<m fold. Surface punctate (less 
distinctly than in Quercus^^), 24 30/^ diameter. 

Euphorbiaceae 

OAPHNIPHYIJJflVI 

Daphniphpllum macropodmn MiQVEr, ; £). humik Maximo- 

WICZ 

3-thin-areaed. A somewhat indistinct pore in each expansion fold* 
Surface punctate. Exine relatively thin. 18-24 /^ diameter. 

Buxaceae 

BUXUB 

Buxus japonka MOlleh, Aeg* (PL XIX, fig. 3). 

Spherical. Pores about 30, irregular in arrangement. Surface finely 
reticular* 24”'‘36/i diameter* 

I 

Anacardiaceae 

RHUS 

Rhiis trichocarpa Miquel ■5 s U). 

3-thin-areaed. A pore jn each expansion fold. Surface finely reticular. 
18-24/^ diameter. 

ircrjiMBd'ciaiiXp. 295. , ' , 'V' ". ' 
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Aquifoliaceae 

ILEX 

Ilex leucoclada Making (PL XIX, (ig. 14); L Sugeroki 

MaKIMOWICZ 

3-thin-areaed. A somewhat indistinct pore in each expansion fold. 
Surface with well-defined irregular nodular protuberances. Lxine thick. 
21-30/^ diameter. 

« 

Hippocastanaceae 

AESCULUS 

Aesculus turbinata Blume (PL XIX, fig. 12). 

3-thin-areaed. A pore in each expansion fold. Surface smooth, hut 
in expansion folds with some granular protuberances. 12““18/^ diameter. 

Araliaceae 

ACANTHOPANAX 

Acanthopanax sciadopHylloides Franchet et Savatier 
3-thin-areaed. A pore in each expansion fold. Surface finely reticular. 
21“24/^ diameter^L 

I Cornaceae 
CORNUS 

Cornus controversa Hemsley (PL XIX, fig. 20). 

3-thin-areaed. A pore in each expansion fold. Surface finely reticular. 
Exine consists of two layers and is bent inward at the margin of expan¬ 
sion folds. 21*“27/-^ diameter. 

Clethraceae 

CLETHRA 

Cletha barvinervis Siebold et ZucCARiNi (!) 5 (FL XIX,fig, 16), 

3-thin-areaed. A well-marked large pore in each expansion fold which 

O This pollen and also those of Tilia and Shiia are coloured reddish brown wh<‘ti 
treated with caustic potash. Except the last named meridional plant the pollen oC which 
has never been found in peat, a similar browning of these pollen was observed also in 
preparations made from peat by the routine procedure which likewise involves the treatment 
with caustic potash. This particular property may be of use as a diagnostic one* 
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is protected by two eaves projected from the botli sides of fh<^ thin area 
as in Fagus. Surface smooth. 21-27 diamet<'r. 

Rhodoraceae 

ANOKOMKDA, T.KIHIM ami OXYCOCGllS 

Andromeda Polifolia Linnaeus var. grandiflora Loddicjes 
< (PL XIX, fi^. 13): Leduni palustre laNNAKUS var. nrpponicum 
Nakai Oxycoccm (luadripetala (Jh.bkut i;. 

United to form tetrahedral tetrads, ('omponc^nt grains thernscdves are 
3-thin-areaed, each expansion fold of which is fused with an expansion 
fold of each neighbouring component grain across tlui commeyn cell-wall 
between the both component grains. Pores 3 in each component grain, 
each pore situated within each expansion fold close to the* separating wall. 
Surface indistinctly punctate, hkini' I’dativcly thick. IVtrads 30 -44, 2*1 
33 and 30 36/^ diamet(n* in Andromeda, Leduni and Oxtjcocais, respc'ctivcdy. 

Symplocaceae 

BOIUJA 

Bolma niyrtacea Siebold et Zuccahini (PL XIX, fig, 8). 

Trigonal in polar view, elliptic in eciuatorial view. Pores 3, situated 
at the angles; the contour of pores and th<‘ thickening of exinc^ along 
them are irregular. Surface punctate. 21 ““33/^ diameter. 

, Oleaceae 

FkAXINlJS 

Fraxinus Siehokliana Blume var, serrala Nakai ta b c) (I4L 

XIX, fig. 19); K putrimmns Blume (o< L-KtaLcj. 

3-thin-areaed, occasionally d-thin-arijaed. Surface vca;v distinctly reti¬ 
cular. l9--24/^ diameter. 


Menyanthaceae 

MENYANTHES 

Menyanthes trifoliata Linnaeus (PL XX, fig, 12), 

3-thin-areaed, Surface with fine wrinkles running irregtilarly towards 
poles. Exine relatively thin throughout, 27-48/^ diameter. 
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FAURIA 

Fauna Crista-galli Making 

Identical with Menyanthes trifoliata except for a smaller size : 18 

'diameter. 


Caprifoliaceae 

VIBURNUM 

Viburnum furcaium Blume (U 

3-thin-areaed, expansion folds extending almost to poles. A pore in 
•each expansion fold. Surface finely reticular (reticulation finer in the 
neighbourhood of the margin of expansion folds). Exine relatively thin 
and of an uniform thickness. 15-"24/>« diameter. 

WEIGELA 

Weigela hortensis C. A. Meyer (PL XIX, fig. 7). 

Roundish in polar view, elliptic in equatorial view. Pores 3, situated 
-on the equator, slightly projecting, exine thickens at the margin of pon^s. 
Surface with stumpy spines of an irregular size. 35-45/^ diameter. 

Campanulaceae 

LOBELIA 

Lobelia sessilifolia Lambert (PI. XX, fig. 13). 

3-thin-areaed. A somewhat indistinct pore in each expansion fold. 
.Surface indistinctly punctate. Exine thin. 27-36/.« diameter. ' 

Asteraceae 


ARTEMISIA 

Artemisia princeps Pampanini .1: i #0 (PL XX, fig. 15). 

3-thin-areaed. A pore in each , expansion fold. Surface with sniaO 
nodular protuberances. Exine thins gradually towards the margin of ex¬ 
pansion folds and appears radially striate in the optical section. 16 21/^ 
diameter. 

INULA 

Inula ciliaris Maximowicz (Pi XX, fig, 14). 

3-thin-areaed. A pore in each expansion fold. Surface with sharply 
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pointed, conical spines (3-3.2/^ long and 5-(i/^ apart from each other). 
Exine very thick. 20-27/^ diamo^ter. 

Sparganiaceae 

SPAKGANIOM 

■ Sparganium glom'-ratum Iakstaoius ij J (1*1. XX, fig. 3). • 

Ellipsoid. Por<! I. Surface reticular. Exinc nion^ or less thick. 
18-27/^ long. 

Scheuchzeriaceae 

.SCI1KU(’H/.EHIA 

Scheuchzaria palustris Linnaeus (l.t A 5-j.) (PI. XX, fig. 9). 

Two spherical grains unite to form a dyad; al.so monads, triads and 
tetrads sometimes found. Surface very fimdy reticular. Component grains 
18-30/^ diameter. 


Poaceae 

CALAMAGROSTIS ami MOLINIOI'.SIS 

Calamagmstis Matsimmrae. Maximowicz ; C. iMngs- 

dorfii Trinius Moliniopsis japonicaliK'i’ArA.Ctii-.t^^') 

(PL XX, fig. 5). . 

Roundish. Pore 1; exine thickens at the margin of the pore. Sur¬ 
face indistinctly punctate. 2]--33/^ diameter. 

Bambusaceae 
SASA and SASAMORPHA 

Sasa paniculata Making et Shibata ; Sasamorpfm ama- 

bilis Nakai C< 

Similar to the above family, 27-42/1 diameter. 

Cyperaceae 

CAREX and ERIOPHOHUM 

Carex limosa Linnaeus C. omiaraa Franchet et Savatier 

var. monticola Ohwi C, sadoensis FraNCHET 

Eriophorum vaginatum Linnaeus (PL XX, fig., 3) ; £■. 

die Koch ■ i ' ■ 

Pear-shaped in equatorial view, roundish in polar view. At fho broader 
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end a poorly defined pore surrounded by protuberances; besides, two oi 
three thin-walled pebbly areas on the side. Surface punctate. 
long, 24-33/^ diameter. 


Araceae 

LYSICHITON 

Lysichiton camtschatense Schott (Pb XX, fig. (>). 

Ellipsoid, 1-thin-areaed. The dorsal surface reticular, the ventral 
indistinctly reticular. long. 

Juncaceae 

JUNCUS 

Juncus decipiens Nakai (*) (PI. XX, fig. 11); ./. brachyspatims 
Maximowicz var. curvatus Satake 

United to form roundish compact tetrads, sutures between compomnit 
grains distinct. Surface punctate. Outer walls thin, while septal walls 
, thicker. Tetrads 30-45/^ diameter. 

Melanthaceae 

VERATRUM 

Veratrum stamineum Maximowicz var. glabrum NaKAI Cctl’t/'ttl' 

« 5 ). 

Ellipsoid. 1-thin-areaed. Surface reticular. 27-39/^ long. 

Asphodelaceae 

HOSTA 

Hosta longissima iHoNDA var. bremfolia F. Maekawa (i'XStyii'"} t ) 

(PI. XX, fig. 7). 

Ellipsoid. 1-thin-areaed. Surface with nodular protuberances. 75“'90/< 
long. 

HEMEROCALLIS 

Hemerocallis esculenta KoiDZUMi < tO (PI. XX, fig. 10). 

Ellipsoid. 1-thin-areaed. The dorsal surface reticular (reticulation 
finer near both ends); the ventral indistinctly reticular. 47" 71 p long. 
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POLLEN TYPES 

The simplest form of pollen is such that possesses a thin smooth exine 
with neither germ pores nor special deliccite parts. It will readily burst 
on imbibition of water when put on moist places such as stigmata, and 
then be able to put forth pollemtubes in any direction. 

Every additional peculiarity found in the majority of pollen, which are 
more differentiated than such a fundamental form, is connected with any 
of the requirements of strengthening the wall, of putting forth pollen-tubes 
and of facilitating dispersion. An uniform thickening of the exine or 
manifold sculptures on its surface such as reticulation and wrinkles increase 
its strength. This in turn requires localized thin-walled areas or definite 
germ pores to permit germination. Lastly air sacs as well as spines are 
no doubt organs for dispersion. 

It should also be borne in mind that the process of development of 
the pollen grains, which involves a tetrad stage, exerts an important effect 
on exine structure. The genetic significance, of the dorsi-ventral character 
shown by many kinds of pollen has already been dealt with by previous 
workers. They have claimed that the usually thicker so-called dorsal side 
of the exine has, as a rule, been the inner wall facing to the other three 
cells of a tetrad. In this connection the distinct tetrahedral shape of the 
pollen of Taxus (cf, Jimbo 1933, p. 289) is no doubt a remnant of the 
tetrad stage, one of* the four planes having then been the outer wall and 
the three others the inner. 

In comparatively rare instances the union in tetrads is retained up to; 
the Tpaturity. This is well known as an outstanding feature of ericaceoos f 
plants and some other groups of plants. A diversity in the degree of 
differentiation comparable with that in the single pollen is found in the 
component grains of various compound pollen. Thus highly differentiated 
(34hin"areaed, i, o, tricolpate’0 forms occur in the ericaceous plants on ^ 
one hand and a very simple one in Juncus on the other. The connec- ' 
tion between the individual grains of a tetrad is mostly very close, whereas | 
in Drosera they are linked with each other by mere stalks. As an in- ' 
termediate form between the pollen grains united to form tetrads and | 
those occurring singly, we may mention those of Scheuchzeria 
which occur in dyads as a rule, sometimes also in triads and tetrads, as ^ 
well as singly. It is noteworthy that in this case the arrangement of 
individual grains is irregular so that even a chain made of four grains > 
may occur. , ' ^ : 

Nevertheless the majority of plants produce single pollen grains, an*!. ! 
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they fall in six types as follows: 

(1) The simplest type. This includes the simplest forms , with an uni¬ 
formly thin, more or less smooth exine and no germ pores. Ihey are 
collapsed and cup-shaped in a dry state. This type of pollen will, in 
addition to the lack of distinct features, not persist long in peat and, in 
consequence, preclude a pollen analytical estimation of plants producing it. 
It is in reality responsible for a great defect of the pollen analytical 
method, since the pollen of some important forest trees such as Thuja, 
Thujopsis, etc. is of this type. 

(2) The Tthimareaed type. This refers to those with a localized thin 
area in the exine, which occupies in general nearly a half (viz. the so-called 
ventral side) of the entire surface, being invaginated when dry. The 
dorsal thicker half in particular is characterized by a variety of sculptures. 

(3) The bladdered type. This is a modification of the above 1-thin- 
areaed type. The cell itself is 1-thin-areaed, and either two (occasionally 
three) round air sacs (bladders) are attached laterally to the ventral side 
in Pinus, etc, or the dorsal side is fringed with a belt of air sac in Tsuga. 
The ridge likewise fringing the dorsal side of the pollen of Lanx and 
Pseudotsuga to be ranked in the first type may be regarded as a reduced 
air sac. 

(4) The Sdhimareaed type (so-called tricolpate’0* Those which have 
on the equator three parallel lens-shaped thin-walled areas, often (’ailed 
“ expansion folds are grouped here. The latter term is based ui;)on the 
fact that these thin areas are folded up in a dry states hh’cquently a 
definite pore is formed at the middle of each expansion fold. This in¬ 
volves a large number of important plants whOwSe pollen V(n'y often resem¬ 
bles each other, therefore skill and care are requircxl in identifying it. 

(5) The anomalous type. The localized thin area occurs occasionally 
in numbers more than three. While the pollen of Fraxinm shows some¬ 
times four parallel expansion folds (4-thin-areaed), that of EupUiea pos¬ 
sesses normally six thin areas situated at the positions corresponding to 
the six edges of a tetrahedron (6-thin-areaed) and that of lAqtddamhar 
has some fourteen thin areas regularly distributed. Associated with these 
multi-thin-areaed forms is included in this heterogeneous type a peculiar 
form which is encircled with a single belt of thin-walled arcja as in 
Nymphaea. 

(6) The perforated type. This type of pollen grains produced by some 
plants of ecological importance is characterized by an uniformly thick exine 
with well-defined germ pores. Except such as of Cryptorheria japonica, 
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the simplest of this type of pollen, they are not only resistant but have 
respectively very distinct features. Hence they, associated with some 
members of the third and fourth types, have been the most essential 
objects in the pollen analyses. 

In the key for the identification of pollen to be given below all kinds 
of pollen are (classified into seven pollen types including, in addition to 
the above six, the compound pollen as the seventh — the compound type. 
Each of the types mentioned may be again dividcTl into some categories. 


KEY FOR IDENTIFICATION OF POLLEN 

The above data together with those obtained by Jimbo (1983), both 
together involving at least the majority of pollen which will be found in 
our bog deposits, lacustrine sediments and raw humus soils, are condensed 
in the form of a key as follows. 

Figures in parentheses following generic names refer to pag(\s on which 
descriptions are given. Those printed in italics indicate pag(\s in JiMBcVs- 
paper. 


1. The simplest type. 

a) Almost smooth or punctate: Larix (2.90), Populus (295), Pseudo 
tsuga {291). , 


Populus Punctate 

Larix I Smooth 

I Dorsal side fringed , . , 

(with a thickening With indistinct 
Pseudotsugaj fine reticulation 


23—30/4 diara. 
75“'-95/^ diam. 

90-110/^ diam. 


b) With minute granular protuberances: Cephalotaxus (289), Cha- 
maecyparis^ Cunninghamia { 291)9 Juniperus^ Thuja, Thujopsis {292). 

These genera are indistinguishable (their diameters fall almost equally 
in a range 21“”38/^). 

^ c) With indistinct very fine reticulation Taxm, Torreya {289). 

Taxus Roundish tetrahedron 20“"28/^ diam. 

Torreya^'^ Roundish 24-30/^ diam. 


ri. The 1-thin-areaed type, 
a) Reticular: Hemerocallis, Lysichiton, Verairum {502). 

0 Cf. Pseudotsuga above mentioned- 

The pollen of Scheuchzena, when occurring singly, resembles that of Torrega^ but 
it.s exine is thinner than the latter and with a still finer reticulation (pearly punctate). 
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All ellipsoid. 


Lysichiton 

Veratrum 

Hemerocallis 


(indistinguishable) 

27-39 long] ^ 

47-71/^ long 


b) With nodular protuberances Hosta (502), Magnolia (496), 
Sciadopitys (291), 


Sciadopitys 
Magnolia stellata 
M. Kobus 
M. obovata 
Hosta 


Spherical 

Flattened sphere or 
flattened ellipsoid 

Ellipsoid 


35-“40/^ diam, 
27-"37/^ long 
30-39/-< long 
60-81 p long 
75-99// long 


c) Echinate: Nuphar (495). 
Ellipsoid, 30-45/^ long. 


01. The bladdered type. 


a) With two lateral air sacs: Abies (290)^ Cedrus (493), Picea (290), 
PintLS (289), Podocarpus (493). 



Inclusive of air sacs 

Exclusive of air sacs 


Length in ft 

Length in ft 

Breadth in ft 

Podocarpus 

45-63 

27-39 

24-33 

Pinus 

60-85 

40-62 

30-50 

Cedrus 

63-93 

42-63 

45-60 

Picea 

100-120 

75-90 

60-75 

Abies 

125-140 

85-105 

75-90 

Cedrus similar to Pinus in size may 

be distinguished 

from the latter 


by a more rough sculpture on the dorsal surface. 

b) With a belt of air sac: Tsuga (290), 
55-100/-« diam. (inclusive of air sac). 


IV. The 3-thin-areaed type (^Hricolpate'’). 

a) Smooth: Aesculm (498), Castanea (295), Clethra (498), Litho- 
€arpus (494), Lobelia (500), Shiia (495), Sorbm (497). 

Lithocarpus mid Castanea are indistinguishable. Aesmlm is characteri¬ 
zed by granular protuberances on the thin areas in expansion folds, Shiia 

^^ ,In Ma^olia stellata and M. Kobus the dorsal surface is roughly wrinkled or roughly 
^ eticular. 
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by the browning by KOH, Clethra by particularly large pores in each 
expansion fold protected by two lateral eaves. Ij)belia by its larger size* 


IJthocarjms 
Casianea 
Aesculus I 

Shiia j 

Sorlnis 
Clethra ■ 
Lobelia 


9““1,5/^ diam. 
10-1()/^ diani. 

12 18/^ diam. 

15 .24/^ diam, 
21-27/^ diam 
27““36/-« diam 


b) Punctate: Daphniphyllum (497), Fagus {294), Prunm (497), 
Quercus (295). 

Fagus is characterized by highly differentiated expansion folds, each 
of which involves a well-de^fined pore with a marginal thickening and is 
protected by two eaves projc^cted from the both sides of th(j thin area. 
Pmnus show's a piinctat<^ sculpture less distinct in comparison with Quercus. 
Daphniphyllum has a relatively thin exine. 


Daphniphylluni 

Pru7ius 

Quercus 

Fagus 


18 24/^ diam. 
24-30/^ diam. 
23^35/^ diam, 
32-45/^ diam. 


c) With fine wrinkles running towards the poles : Acer (2.95), Fauria 
(500), Menyanthes (499). 


Aa^.r 

Fauria 

Me7iyanthes 


Exine thins towards 
expansion folds 


18-“28/'« diam. 


1 Exine relatively thin 18*33/^ diam.] (scarcely dlstiiv 
J throughout 27-48 p diam. J ^*^^shabie) 


d) Finely reticular: Acanthopanax (498), Cercidiphyllum (496), Cor^ 
nws, (498), Rhm (497), Viburnum (500). 

Viburnum is characterized by a reticulation which is finer in the 
neighbourhood of expansion folds, Acanthopanax by the browning by KOH, 
Comus by a twofold stratification of exine, Cercidiphyllum by a fine 
reticulation on the thin areas in expansion folds. Moreover Viburnum 
and Cercidiphyllum have relatively thin exine. 


Viburnum 15-‘24 /^ dito. 

Rh%is 18“24/^ diam. 

Acanthopanax 21'^24/i diam.. 
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Cornus 21-27/^ diam. 

Cercidiphyllum 25-31cliam. 

e) Reticular: Chosenia (494) Fraxi^us (499), Hamamelis (4'9C>), 
Salix (295), Toisusu (494), Trochodendron (495). 


Thickness 
of exine 


Hamamelis 

Fraxinus 


' Uniform 


Trochodendron 


Chosenia 

Salix 

Toisusu 


( Thins towards 
expansion folds 


^ , , Diarncder 

Reticulation 

Uniform, rough 16 21 

Uniform, very distinct 19 21' 

Finer in the neighbourhood of j g.j 
expansion folds, very distinct 


Finer in the neighbourhood 
of expansion folds 


Chosenia may be distinguished from the other salkaceous genera by 
a finer reticulation. 

f) With small nodular protuberances: Artemisia (500). 

Exine thins twards expansion folds, 16-21/^ diam. 


g) With well-defined nodular protuberances: Ilex (498). 
21-30/^ diam. 


h) Echinate: Inula (500). 
20-27/J diam. 


V. The anomalous type. 

a) With more than three thin areas: Euptelea (495), Liquidamhar 
(496). 

Both spherical or ellipsoid and very finely i^eticular. 

No. of thin areas Diameter in /' 

Euptelea ,6 21 33 

Liquidamhar ca. 14 27 39 

b) With a belt of thin area: Nymphaea (495). 

Roundish, punctate, 36-42/^ diam. 

VI. The perforated type. 

a) Almost smooth: Alnus (292), Betala (293), Calamagrostis (BO 1), 
Carpinas, Celtis, Corylus (293), Jtxglans (494), Moliniopsis (50t), Ostrya 



DIAGNOSTIC CHARACTERS OF l•OIJ-EN <'.RAINS 


r)09 


(293), Pterocarya ( IM), Sasa, Sasamorpha (501). 



No. of 
pores 

Shap(' 

Margin of pores 

1 )iamet;er 
in 

CalaniagrostLs ' 

M()lini(rpsis 

SaMi 

I 

(grami- j 
neons) 

Roundish 

lliickentMl 

21 

12 

Sasmnorpha , 






Bctula 

8 (occasi¬ 
onally 4) 


Dichotomous in se<'” 
lion, projeding. 

2(1 

35 


1 

\PoIygonat 

'riiick<med with no 



Corylm 

3 


dicho(.()my, slightly 
projecting 

25 

30 

Carpinus | ^ 4 (occasi- 

Ostrya j anally 5) 

Roundish 

With n(^ ihiek(‘ning, 
projec^ting (exim* rda- 
tivedy thin) 

23 

■35 

CaUis 3 (()()<• 

lasionally 1) (anailar 

Slightly thickcuKH! 

21 

.30 

Alntis 1 

Pterocxmia 6 

-(> 

7 


Dichotomous in sec^ 
lion, projCMiing 

20 

32 

,30 

■11 

7-51.0 (mostly 8)^ 

Juglans nio«tlyon tho 

^ equator, 12 in 

a polar region „ 

Polygonal 

With no thick<‘ning\ 
jjrojecting (sonuM imcis 
'with subexiiious thi- 
|ckcning) 

34 

■■1.2 

Punctate: Bobua (499), Carex, Eriophorum (501). 




Bobm : trigonal, with 3 pores of irregular forniK, the margin of which 
irregularly thickened, 21 33/^ <liam. 

Can>.x and Eriophormn (both cyperaci’ous) : pear-shaped, with 1 |)ore 
at the broader end, also 2 or 3 thin-walh'd (iebbly aiasis on th(‘ side, 
24> 33/< diam. 

c) With small granular protuberances: Cryptomeria {291}, 

Spherical, with I pore surrounded by a ligulatt^ projection from exine, 
30-35diam. 


d) Reticular: Buxus (497), Sparganium (501), Tilia 
No. of 
pores 


Surface 


Diameter 
iit P 


Sparganium 1, MlHpsoid . Reticular lH-27 

Tilia 3 Somewhat trigonal Very finely, reticular 30 37 

Buxus ca,3() Spherical I'lnely reticular 24 -JW 
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e) Very roughly wrinkled or very roughly reticular: Zel- 

kowa (294). 

No. of pores Shape Margin of pores DianK'tc^r in 
Ulmus onally^O^^^" Roundish Slightly thickeiu'd 2d dd 

Zelkowa 4-5 Polygonal Considerably thickenc'd dB 10 

f) Echinate: Weigela (500). 

Roundish, with 3 pores, the margin of which thickencxl and slightly 
projecting, 35-45diam, 


VII. The compound type. 

a) Tetrad: Andromeda (499), Drosera (496), Juncus (502), Ledum,. 
Oxycoccus (499). 


Andromeda 

Ledum 

Oxycoccus 


[ (erica- 
1 ceous) 


Juncus 


Drosera 


Component grain 

3-thin-areaed, indis¬ 
tinctly punctate 

Of the simplest type, 
punctate, thin-walled 
Connected by stalks, 
echinate 


Diameter in /« 
24-44 (tetrad) 


30-45 (tetrad) 

24“*"39 (component grain) 


b) Dyad in general : Scheuchzeria (501). 

Component grain: of the simplest type, very finely reticular, 18 30// 
diam. 


SUMMARY 

For use in pollen analysis the pollen-grain characters arc? dcs<Til)(Ml and 
illustrated of 65 species of woody and herbaceous plants billing in BI 
genera and 36 families. Finally a key for the identification of fiolkm is 
given, which is based upon these data and the findings of Jimbu (1933), 
both together including the itiajority of plants that are important to polkm 
analyses. 
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EXPLANATION OF PLATES XIX and XX 
Magnification of figures is x569. 

PLATE XTX 


Podocarpus nagi. 

Euptelea polyandra. 

Buxus japonica, 

Juglans Allardiana wax. acutai «, equatorial view; /?« dorsal vi(*w; 
c, equatorial section. 

Pterocarya rhoifolia: a, equatorial view; h, dorsal view; c, etiua- 
torial section. 

Magnolia stellata: dorsal view. 

Weigela hortensis. 

Bobua myrtacea. 

Liquidambar formosana. 

Cercidiphyllum japonicum, 

Shiia Sieboldi: a, polar view; b, equatorial view 
Aesculus turbinata: a, polar view; 6, equatorial view. 

Andromeda Polifolia var. grandiflora. 

Hex leucoclada: a, polar view; b, equatorial section, 

Hamamelis japonica. 

Clethra barvinewis. 

Prunus nipponica. 

Trochadendron aralioides. 

Fraxmvs Sieholdiana var. serrata: polar view; /;, cHiuatorial sec* 

tion. 

Comus controversa: a, and b^ etiuatorial vi<‘w(in a, two (»xi)nusit»n 
folds are not manifestly showti being hidden by the hends of exine): 
c, polar view of a fully expanded grain; d, equatorial 

PLATE XX 

Nuphar subpumilum: dorsal view. 

Drosera rotundifolia. 

Eriophorum vaginatum. 

ISfyntphaea japono^koreana: equatorial view. 

MoUniopsis japonica. 

Lysichiton camtschatense: a, dorsal view; b, ventral vi<‘w, 

Hosta longissima var, hreuifolia: dorsal viow, 

Sparganium glomeratum. 

Scheuchzeria palustris: a dyad, 

Hem^rocallis esculenta: dorsal view* 

Jupcus decipiem. 

Menyanthes trifoliata. 

Lobelia sessilifoUa. 

Inula dliaris: polar view. 

Artemisia princeps. 
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